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SEQUENCE IiISTING 



<X10> BASF Plant .r Science: QnbH 

<126> Verf ahren zur Herstelliing von mehrfach tingsattigten Fetts&tiren in 
tiransgenen Organismen 

<130> PF54756 



<140> 
<141> 



20030601 
2003-08-01 



<160> 192 



<170> PatentXn version 3.1 



<210> 1 

<211> 1266 

<212> DNA 

<213> Euglena grcicilis 
<220> 

<221> CDS 

<222> (1) . . (1266) 

<223> Delta-S'Desaturase 

<400> 1 

atg aag tea aag cgc caa gcg ctt ccc ctt aca att gat gga aca aca 
Met Iiys Ser Lys Arg Gin Ala Leu Pro Leu Thr Xle Asp Gly Thr Thr 
15 10 15 

tat gat gtg tct gcc tgg gtc aat ttc cac cct ggt ggt gcg gaa att 
Tyr Asp Val Ser Ala Trp Val Asn Phe His Pro Gly Gly Ala Glu Xle 

20 25 30 

at a gag aat tac caa gga agg gat gcc act gat gcc ttc atg gtt atg 
He Glu Asn Tyr Gin Gly Arg Asp Ala Thr Asp Ala Phe Met Val Met 
35 40 45 

cac tct caa gaa gcc ttc gac aag etc aag cgc atg ccc aaa ate aat 
His Ser Gin Glu Ala Phe Asp Lys Leu Lys Arg Met Pro Lys Xle Asn 
50 55 60 

ccc agt tct gag ttg cca ccc cag get gca gtg aat gaa get caa gag 
Pro Ser Ser Glu Leu Pro Pro Gin Ala Ala V^al Asn Glu Ala Gin Glu 
65 70 75 80 

gat ttc egg aag etc ega gaa gag ttg ate gca act ggc atg ttt gat 
Asp Phe Arg Lys Leu Arg Glu Glu Leu Xle Ala Thr Gly Met Phe Asp 

85 90 95 

gcc tec ccc etc tgg tac tea tac aaa ate age ace aca ctg ggc ctt 
Ala Ser Pro Leu Trp Tyr. Ser Tyr Lys lie Ser Thr Thr Leu Gly Leu 

100 105 110 

gga gtg ctg ggt tat ttc ctg atg gtt cag tat cag atg tat ttc att 
Gly Val Leu Gly Tyr Phe Leu Met Val Gin Tyr Gin Met Tyr Phe lie 
115 120 125 

ggg gca gtg ttg ctt ggg atg cac tat caa cag atg ggc tgg ctt tct 
Gly Ala Val Leu Leu Gly Met His Tyr Gin Gin Met Gly Trp Leu Ser 
130 ^135 140 



48 



96 



144 



192 



240 



288 



336 



384 



432 



cat gac att tgc cac cac cag act ttc aag aac egg aac tgg aac aac 
His Asp lie Cys His His Gin Thr Phe Lys Asn Arg Asn Trp Asn Asn 
145 150 155 160 



480 
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etc gtig gga ctg gta ttt ggc aat g 
Leu Val Gly Leu Val Phe Gly Asn Gl' 

• 165 





20D4/007957 



FEB mt 



170 



175 



tgc tgg aag gac aga cac aat gca cat cat teg gea acc aat gtt caa 
Cys Trp Lys Asp Arg His Asn Ala His His Ser Ala Thr Asn Val Gin 

-180 185 190 



576 



ggg cac gac cct gat att gac aac etc cec etc tta gcc tgg tot gag 
Gly His Asp Pro Asp lie Asp Asn Leu Pro Leu Leu Ala Trp Ser Glu 
195 200 205 



624 



gat gac gtc aca egg gcg tea ccg att tec egc aag etc att cag ttc 
Asp Asp Val Thr Arg Ala Ser Pro lie Ser Arg Lys Leu lie Gin Phe 
210 215 220 



672 



cag cag tat tat ttc ttg gtc ate tgt ate ttg ttg egg ttc att tgg 
Gin Gin Tyr Tyr Phe Leu Val lie Cys lie Leu Leu Arg Phe lie Trp 
225 230 235 240 



720 



tgt ttc cag age gtg ttg acc gtg egc agt etg aag gac aga . gat aac 
Cys Phe Gin Ser Val Leu Thr Val Arg Ser Leu Lys Asp Arg Asp Asn 

245 250 255 



768 



caa ttc tat egc tct cag tat aag otag gag gcc att ggc etc gcc etg 
Gin Phe Tyr Arg Ser Gin Tyr Lys Lys Glu Ala lie Gly Leu Ala Leu 

260 265 270 



816 



cat tgg aca ttg aag gcc etg ttc cac tta ttc ttt atg ccc age ate. 
His Trp Thr Leu Lys Ala Leu Phe His Leu Phe Phe Met Pro Ser lie 
275 280 . 285 



864 



etc aca teg etg ttg gta ttt ttc gtt teg gag etg gtt ggc ggc ttc 
Leu Thr Ser Leu Leu Val Phe Phe Val Ser Glu Leu Val Gly Gly Phe 
290 295 300 



912 



ggc att geg ate gtg gtg ttc atg aac cac tac eca etg gag aag ate 
Gly lie Ala He Val Val Phe Met Asn His Tyr Pro Leu Glu Lys He 
305 310 - . 315 320 



960 



ggg gac teg gtc tgg gat ggc cat gga ttc teg gtt ggc cag ate cat 
Gly Asp Ser Val Trp Asp Gly His Gly Phe Ser Val Gly Gin He His 

325 330 335 



1008 



gag acc atg aac att egg cga ggg att ate aca gat tgg ttt ttc gga 
Glu Thr Met Asn lie Arg Arg Gly He He Thr Asp Trp Phe Phe Gly 

340 345 350 



1056 



ggc ttg aac tac cag ate gag cac cat ttg tgg ccg acc etc cct egc 
Gly Leu Asn Tyr Gin He Glu His His Leu Trp Pro Thr Leu Pro Arg 
355 360 365 



1104 



cac aac etg aca gcg gtt age tac cag gtg.gaa cag etg tgc cag aag 
His Asn Leu Thr Ala Val Ser Tyr . Gin Val Glu Gin Leu Cys Gin Lys 
370 375 380 

cac aac etg ccg tat egg a^c ccg etg ccc cat gaa ggg ttg gtc ate 
His Asn Leu Pro Tyr Arg Asn Pro Leu Pro His Glu Gly Leu Val He 
385 390 395 400 



1152 



1200 



etg etg egc tat etg gcg gtg ttc gcc egg atg gcg gag aag caa cec 
Leu Leu Arg Tyr Leu Ala Val Phe Ala Arg Met Ala Glu Lys Gin Pro 

405. . 410 415 



1248 



Scg ggg aag get eta taa 
Ala Gly Lys Ala Leu 

420 



1266 
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<210> 2 
<211> 421 
<212> PRT 

<213> Euglena gracilis 
<400> 2 

Met: Lys Ser Lys Arg Gin Ala Leu Pro Leu Thr lie Asp Gly Thr Thr 
1.5. 10 15 

Tyr Asp Val Ser Ala Trp Val Asn Phe His Pro Gly Gly Ala Glu lie 

20 25 30 

lie Glu Asn Tyr Gin Gly Arg Asp Ala Thr Asp Ala Phe Met Val Met 
35 40 45 

His Ser Gin Glu Ala Phe Asp Lys Leu Lys Arg Met Pro Lys lie Asn 
50 55 60 

Pro Ser Ser Glu Leu Pro Pro Gin Ala Ala Val Asn Glu Ala Gin Glu 
65 70 75 80 

Asp Phe Arg Lys Leu Arg Glu Glu Leu He Ala Thr Gly Met Phe Asp 

85 90 95 

Ala Ser Pro Leu Trp Tyz* Ser Tyr Lys He Ser Thr Thr Leu Gly Leu 

100 105 110 

Gly Val Leu Gly Tyr Phe Leu Met Val Gin Tyr Gin Met Tyr Phe Xle 
115 120 125 

Gly Ala Val Leu Leu Gly Met His Tyr Gin Gin Met Gly Ta^j Leu Ser 
130 135 140 

His Asp He Cys His His Gin Thr Phe Lys Asn Arg Asn Trp Asn Asn 
145 150 155 160 

Leu Val Gly Leu Val Phe Gly Asn Gly Leu Gin Gly Phe Ser Val Thr 

165 170 175 

Cys Trp Lys Asp Arg His Asn Ala His His Ser Ala Thr Asn Val Gin 

180 185 190 

Gly His Asp Pro Asp Xle Asp Asn Leu Pro Leu Leu Ala Trp Ser Glu 
195 200 205 

Asp Asp Val Thr Arg Ala Ser Pro Xle Ser Arg Lys Leu Xle Gin Phe 
210 215 220 

Gin Gin Tyr Tyr Phe Leu Val lie Cys lie Leu Leu Arg Phe Xle Trp 
225 230 235 240 
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Cys Phe Gin Ser Val Leu Thr Val Arg Ser Leu Lys Asp Arg Asp Asn 

245 250 255 

Gin Phe Tyr Arg Ser Gin Tyr Lys Lys Glu Ala lie Gly Leu Ala Leu 

260 265 270 

His Trp Thr Leu Lys Ala Leu Phe His Leu Phe Phe Met Pro Ser lie 
275 280 285 

Leu Thr Ser Leu Leu Val Phe Phe Val Ser Glu Leu Val Gly Gly Phe 
290 295 300 

Gly lie Ala lie Val Val Phe Met Asn His Tyr Pro Leu Glu Lys He 
305 310 315 320 

Gly Asp Ser Val Trp Asp Gly His Gly Phe Ser Val Gly Gin He His 

325 330 335 

Glu Thr Met Asn He Arg Arg Gly He He Thr Asp Trp Phe Phe Gly 

340 345 350 

Gly Leu Asn Tyr Gin He Glu His His Leu Trp Pro Thr. Leu Pro Arg 
355 360 365 . 

His Asn Leu Thr Ala Val Ser Tyr Gin Val Glu Gin Leu Cys Gin Lys 
370 . - 375 380 

His Asn Leu Pro Tyr Arg Asn Pro Leu Pro His Glu Gly Leu Val He 
385. 390 395 400 

Leu Leu Arg Tyr Leu Ala Val Phe Ala Arg Met Ala Glu Lys Gin Pro 

405 -410 415 

Ala Gly Lys Ala Leu 

420 

<210> 3 
<211> 777 
<212> DNA 

<213> Isochrysis galbana 
<220> 

<221> CDS 

<222> (1) . . (777) 

<223> Delta-9^Elongase 

<400> 3 

•atg gcc etc gca aac gac gcg gga gag cgc ate tgg gcg get gtg acc 48 
Met Ala Leu Ala Asn Asp Ala Gly Glu Arg He Trp Ala Ala Val Thr - 
1 5 10 15 

gac ccg gaa ate etc att ggc acc ttc teg tac ttg eta etc aaa ccg 96 
Asp Pro Glu He Leu He Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro 

20 25 30 
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ctg etc cgc aat tec ggg ctg gtg gat gag aag aag ggc gca tac agg 144 
Leu Leu Arg Asn Ser Gly Leu Val Asp Glu Lys Lys Gly Ala Tyr Arg 
35 40 45 

acg tec atg ate tgg tac aac gtt ctg ctg gcg etc tte tct gcg ctg 192 
Thr Ser Met lie Trp Tyr Asn Val Leu Leu Ala Leu Phe Ser Ala Leu 
50 55 60 

age ttc tac gtg acg gcg acc gcc etc ggc tgg gac tat ggt acg ggc 240 
Ser Phe Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Tyr Gly Thr Gly 
65 70 75 80 

gcg tgg ctg cgc agg caa acc ggc gac aca ccg cag ccg etc ttc cag 288 
Ala Trp Leu Arg Arg Gin Thr Gly Asp Thr Pro Gin Pro Leu Phe Gin 

85 90 95 

tgc ccg tec ccg gtt tgg gac teg aag etc ttc aca tgg acc gcc aag 335 
Cys Pro Ser Pro Val Trp Asp Ser Lys Leu Phe Thr Trp Thr Ala Lys 

100 105 110 



gca ttc tat tac tec aag tac gtg gag tac etc gac acg gcc tgg ctg 
Ala Phe Tyr Tyr Ser Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu 
115 . 120 125 



gtg tac etc ggc att egg ctg cac aac gag ggc gta tgg ate ttc atg 
Val Tyr Leu Gly He Arg Leu His Asn Glu Gly Val Trp He Phe Met 
145 150 155 160 

ttt ttc aac teg ttc att cac acc ate atg tac acc tac tac ggc etc 
Phe Phe Asn Ser Phe He His Thr He Met Tyr Thr Tyr Tyr Gly Leu 

' 165 170 175 

acc gcc gcc ggg tat aag ttc aag gcc aag ccg etc ate ace gcg atg 
Thr Ala Ala Gly Tyr Lys Phe Lys Ala Lys Pro Leu He Thr Ala Met 

180 185 190 

cag ate tgc cag ttc gtg ggc ggc ttc ctg ttg gtc tgg gac tac ate 
Gin He Cys Gin Phe Val Gly Gly Phe Leu Leu Val Trp Asp Tyr He 
195 200 205 

aac gtc ccc tgc ttc aac teg gac aaa ggg aag ttg ttc age tgg get 
Asn Val Pro Cys Phe Asn Ser Asp Lys Gly Lys Leu Phe Ser Trp Ala 
210 215 • 220 

ttc aac tat gca tac gtc ggc teg gtc ttc ttg etc ttc tgc cac ttt 
Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu Leu Phe Cys His Phe 
225 230 235 240 

ttc tac cag gac aac ttg gca acg aag aaa teg gcc aag gcg ggc aag 
Phe Tyr Gin Asp Asn Leu Ala Thr Lys Lys Ser Ala Lys Ala Gly Lys 

245 250 255 



384 



agg gtc tec ttt etc cag gcc ttc cac cac ttt ggc gcg ccg tgg gat 432 
Arg Val Ser Phe Leu Gin Ala Phe His His Phe Gly Ala Pro Trp Asp 
130 135 140 



480 



528 



576 



624 



672 



720 



768 



cag etc tag 
Gin Leu 



<210> 4 

<211> 258 

<212> PRT 

<213> Isochrysis galbana 



<400> 4 
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Uet Ala Leu Ala Asn Asp Ala Gly Glu Arg Xle Trp Ala Ala Val Thr 
1 5 10 15 



Asp Pro Glu lie Leu lie Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro 

20 .25 30 



Leu Leu Arg Asn Ser Gly Leu Val Asp Glu Lys Lys Gly Ala Tyr Arg 
35 40 45 



Thr Ser Met lie Trp Tyr Asn Val Leu Leu Ala Leu Phe Ser Ala Leu 
50 55 60 



Ser Phe Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Tyr Gly Thr Gly 
65 70 75 80 



Ala Trp Leu Arg -Arg Gin Thr Gly Asp Thr Pro Gin Pro Leu Phe Gin 

85 90 95 



Cys Pro Ser Pro Val Trp Asp Ser Lys Leu Phe Thr Trp Thr Ala Lys 

100 ' 105 110. 



Ala Phe Tyr Tyr S^r Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu 
115 120 125 



Arg Val Ser Phe Leu Gin Ala Phe His His Phe Gly Ala Pro Trp Asp 
130 135. 140 



Val Tyr Leu Gly lie Arg Leu His Asn Glu Gly Val Trp lie Phe Met 
145. 150 155 160 



Phe Phe Asn Ser Phe lie His Thr He Met Tyr Thr Tyr Tyr Gly Leu 

165 170 175 



Thr Ala Ala Gly Tyr Lys Phe Lys Ala Lys Pro Leu He Thr Ala Met 

180 185 190 



Gin He Cys Gin Phe Val Gly Gly Phe Leu Leu Val Trp Asp Tyr He 
195 200 205 



Asn Val Pro Cys Phe Asn Ser Asp Lys Gly Lys Leu Phe Ser Trp Ala 
'210 215 220 



Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu Leu Phe Cys His Phe 
225 230 235 240 



Phe Tyr. Gin Asp Asn Leu Ala Thr Lys Lys Ser Ala Lys Ala Gly Lys 

245 250 255 



Gin Leu 
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<210> 5 

<211> 1410 

<212> DNA 

<213> Phaeodactylum tricornutum 

<220> 

<221> CDS 

<222> (1)..(1410) 

<223> Delta-S-Desaturase 



<400> 5 

atg get ccg gat gcg gat aag ctt cga caa cgc cag acg act gcg gta 
Met Ala Pro Asp Ala Asp Lys Leu Arg Gin Arg Gin Thr Thr Ala Val 
15 10 15 

gcg aag cac aat get get ace ata teg acg cag gaa cgc ctt tgc agt 
Ala Lys His Asn Ala Ala Thr lie Ser Thr Gin Glu Arg Leu Cys Ser 

20 25* 30 

ctg tct teg etc aaa gge gaa gaa gtc tge ate gac gga ate ate tat 
Leu Ser Ser Leu Lys Gly Glu Glu Val Cys lie Asp Gly lie He Tyr 
35 40 45 

gac etc caa tea ttc gat cat ccc ggg ggt gaa aeg ate aaa atg ttt 
Asp Leu Gin Ser Phe Asp His Pro Gly Gly Glu Thr He Lys Met Phe 
50 55 60 

ggt ggc aac gat gtc act gta cag tac aag atg att cac ccg tac cat 
Gly Gly Asn Asp Val Thr Val Gin Tyr Lys Met He His Pro Tyr His 
65 70 75 . 80 

aee gag aag eat ttg gaa aag atg aag. cgt gtc gge aag gtg acg gat 
Thr Glu Lys His Leu Glu Lys' Met Lys Arg Val Gly Lys Val Thr Asp 

85 90 95 

ttc gtc tgc gag tae aag tte gat ace gaa ttt gaa cgc gaa ate aaa 
Phe Val Cys Glu Tyr Lys Phe Asp Thr Glu Phe Glu Arg Glu He Lys 

100 105 110 

cga gaa gtc ttc aag att gtg cga cga ggc aag gat ttc ggt act ttg 
Arg Glu Val Phe Lys He Val Arg Arg Gly Lys Asp Phe Gly Thr Leu 
115 120 125 

gga tgg ttc ttc cgt gcg ttt tgc tac att gcc att ttc ttc tac ctg 
Gly Trp Phe Phe Arg Ala Phe Cys Tyr He Ala He Phe Phe Tyr Leu 
130 135 140 

eag tac cat tgg gtc aec aeg gga ace tct tgg ctg ctg gcc gtg gcc 
Gin Tyr His Trp Val Thr Thr Gly Thr Ser Trp Leu Leu Ala Val Ala 
145 150 155 160 

tac gga ate tee caa gcg atg att ggc atg aat gtc eag cac gat gee 
Tyr Gly He Ser Gin Ala Met He Gly Met Asn Val Gin His Asp Ala 

165 170 175 

aac cac ggg gcc acc tec aag cgt ccc tgg gtc aac gac atg eta ggc 
Asn His Gly Ala Thr Ser Lys Arg Pro Trp Val Asn Asp Met Leu Gly 

180 185 190 

etc ggt gcg gat ttt att ggt ggt tec aag tgg etc tgg cag gaa caa 
Leu Gly Ala Asp Phe He Gly Gly Ser Lys Trp Leu Trp Gin Glu Gin 
195 200 205 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



cac tgg ace cac cac get tac ace aat cac gcc gag atg gat ccc gat 672 
His Trp Thr His His Ala Tyr Thr Asn His Ala Glu Met Asp Pro Asp 
210 215 220 



wo 2005/012316 PCT/EP2004/007957 

8 

age ttt ggt gcc gaa cca atg etc eta ttc aac gac tat ece ttg gat 720 

Ser Phe Gly Ala Glu Pro Met Leu Leu Phe Asn Asp Tyx Pro Leu Asp 
225. 230 235 • 240 

cat ccc get cgt acc tgg eta cat cgc ttt eaa gca ttc ttt tac atg 768 

His Pro Ala Arg Thr Tirp Leu His Arg Phe Gin Ala Phe Phe Tyr Met 

245 250 255 

ccc gtc ttg get gga tac tgg ttg tec get gtc ttc aat cca eaa att 816 

Pro Val Leu Ala Gly Tyr Trp Leu Ser Ala Val Phe Asn Pro Gin He 

260 265 270 

ctt gac etc cag caa cgc ggc gca ett tec gtc ggt ate cgt etc gac 864 

Leu Asp Leu Gin Gin Arg Gly Ala Leu Ser Val Gly He Arg Leu Asp 
275 280 285 

aac get ttc att cac teg cga cgc aag tat gcg gtt ttc tgg egg get 912 

Asn Ala Phe He His Ser Arg Arg Lys Tyr Ala Val Phe Trp Arg Ala 
290 295 300 

gtg tac att gcg gtg aac gtg att get ccg ttt tac aca aac tec ggc 960 
Val Tyr He Ala Val Asn Val He Ala Pro Phe Tyr Thr Asn Ser Gly 
305 310 315 320 

etc gaa tgg tec tgg cgt gtc ttt gga aac ate atg etc atg ggt gtg 1008 

Leu Glu Trp Ser Trp Arg Val Phe Gly Asn He Met Leu Met Gly Val 

325 330 335 . 



gcg gaa teg etc gcg ctg 
Ala Glu Ser Leu Ala Leu 

340 . 

gaa tee gcg gat cgc gat 
Glu Ser Ala Asp Arg Asp 
355 

cca gtc gac tgg ttc aag 
Pro Val Asp Trp Phe Lys 
370 



geg gtc ctg ttt teg ttg 
Ala Val Leu Phe Ser Leu 
345 

ecg acc gcc cca ctg aaa 
Pro Thr Ala Pro Leu Lys 
360 

aca cag gtc gaa act tee 
Thr Gin Val Glu Thr Ser 
375 380 



teg cac aat ttc 1056 
Ser His Asn Phe 

350 

aag acg gga gaa 1104 

Lys Thr Gly Glu 

365 

tgc act tac ggt 1152 
Cys Thr Tyr Gly 



gga ttc ctt tec ggt tgc ttc acg gga ggt etc aac ttt cag gtt gaa 1200 
Gly Phe Leu Ser Gly Cys Phe Thr Gly Gly Leu Asn Phe Gin Val Glu 
385 390 395 400 

cac cac ttg ttc cca cgc atg age age get tgg tat ccc tac att gcc 1248 
His His Leu Phe Pro Arg Met Ser Ser Ala Trp Tyr Pro Tyr He Ala 

405 410 415 

ccc aag gtc cgc gaa att tgc gcc aaa cac ggc gtc cac tac gcc tac 1296 
Pro Lys Val Arg Glu He Cys Ala Lys His Gly Val His Tyr Ala Tyr 

420 425 . 430 

tac ccg tgg ate cac caa aac ttt etc tec acc gtc cgc tac atg cac 1344 
Tyr Pro Tarp He His Gin Asn Phe Leu Ser Thr Val Arg Tyr Met His 
435 440 . 445 

» 

gcg gee ggg acc ggt gcc aac tgg cgc cag atg gcc aga gaa aat ccc 1392 
Ala Ala Gly Thr Gly Ala Asn Trp Arg Gin Met Ala Arg Glu Asn Pro 
450 455 460 

* ■ 

ttg acc gga egg gcg taa 1410 

Leu Thr Gly Arg Ala 

465 



<210> 6 
<:2X1> 469 
<212> PRT 
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<213> PhaeodactyluBX tricomutum 
<400> 6 

Met Ala Pro Asp Ala Asp Lys Leu Arg Gin Arg Gin Thr Thr Ala Val 
1 5 10 15 

Ala Lys His Asn Ala Ala Thr lie Ser Thr Gin Glu Arg Leu Cys Ser 

20 25 30 

Leu Ser Ser Leu Lys Gly Glu Glu Val Cys lie Asp Gly He He Tyr 
35 40 45 

Asp Leu Gin Ser Phe Asp His Pro Gly Gly Glu Thr He Lys Met Phe 
50 55 60 

Gly Gly Asn Asp Val Thr Val Gin Tyr Lys Met He His Pro Tyr His 
65 70 75 80 

Thr Glu Lys His Leu Glu Lys Met Lys Arg Val Gly Lys Val Thr Asp 

85 90 95 

Phe Val Cys Glu Tyr Lys Phe Asp Thr Glu Phe Glu Arg Glu He Lys 

100 105 HO 

Arg Glu Val Phe Lys He Val Arg Arg Gly Lys Asp Phe Gly Thr Leu 
115 120 125 

Gly Trp Phe Phe Arg Ala Phe Cys Tyr He Ala He Phe Phe Tyr Leu 
130 135 140 

Gin Tyr His Trp Val Thr Thr Gly Thr Ser Trp Leu Leu Ala Val Ala 
145 150 155 160 

Tvx Gly He Ser Gin Ala Met He Gly Met Asn Val Gin His Asp Ala 
• 165 170 175 

Asn His Gly Ala Thr Ser Lys Arg Pro Trp Val Asn Asp Met Leu Gly 

180 185 190 

Leu Gly Ala Asp Phe He Gly Gly Ser Lys Trp Leu Trp Gin Glu Gin 
195 200 205 

His Trp Thr His His Ala Tyr Thr Asn His Ala Glu .Met Asp Pro Asp 
210 215 220 

Ser Phe Gly Ala Glu Pro Met Leu Leu Phe Asn Asp Tyr Pro Leu Asp 
225 230 235 240 



His Pro Ala Arg Thr Trp Leu His Arg Phe Gin Ala Phe Phe Tyr Met 

245 250 255 
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Pro Val Leu Ala Gly Tyr Trp Leu Ser Ala Val Phe Asn Pro Gin lie 

260 265 270 

Leu Asp Leu Gin Gin Arg Gly Ala Leu Ser Val Gly lie Arg Leu Asp 
275 280 285 

Asn Ala Phe lie His Ser Arg Arg Lys Tyr Ala Val Phe Trp Arg Ala 
290 295 300 

Val Tyr He Ala Val Asn Val He Ala Pro Phe Tyr Thr Asn Ser Gly 
305 310 315 . 320 

Leu Glu Trp Ser Trp Arg Val Phe Gly Asn He Met Leu Met Gly Val 

325 330 335 

Ala Glu Ser Leu Ala Leu Ala Val Leu Phe Ser Leu Ser His Asn- Phe 

340 345 350 

Glu Ser Ala Asp Arg Asp Pro Thr Ala Pro Leu Lys Lys Thr Gly Glu 
355 360 365 

Pro Val Asp Trp Phe Lys Thr Gin Val Glu Thr Ser Cys Thr Tyr Gly 
370 375 380 

Gly Phe Leu Ser Gly Cys Phe Thr Gly Gly Leu Asn Phe Gin Val Glu 
385 390 395 400 

His His Leu Phe Pro Arg Met Ser Ser Ala Trp Tyr Pro Tyr He Ala 

405 410 415 

Pro Lys Val Arg Glu He Cys Ala Lys His Gly Val His Tyr Ala Tyr 

420 425 430 

Tyr Pro Trp He His Gin Asn Phe Leu Ser Thr Val Arg Tyr Met His 
435 440 . . 445 

Ala Ala Gly Thr Gly Ala Asn Trp Arg Gin Met Ala Arg Glu Asn Pro 
450 455 460 

Leu Thr Gly Arg Ala 
465 

<210> 7 
<211> 1344 
<212> DNA 

. <213> Ceratodon purpureas 

<220> 

<221> CDS 

<222> (1),.(1344) 

<223> Delta-5-Desaturase . . 



<400> 



7 



115 



tac att aga aaa att ctt gaa aca ate ttc aca att ctt ttt gca ttc 
Tvr lie Arg Lys He Leu Glu Thr He Phe Thr He Leu Phe Ala Phe 
130 135 140 



tac ctt caa tac cac aca tat tat ctt oca tea get att eta atg gga 
Tyr Leu Gin Tyr His Thr Tyr Tyr Leu Pro Ser Ala He Leu Met Gly 
145 150 155 160 

gtt gcg tgg caa caa ttg gg^ tgg tta ate cat gaa tte gca cat cat 
Val Ala Trp- Gin Gin Leu Gly Trp Leu He His Glu Phe Ala Hxs His 

170 1"5 



165 



eag ttg ttc aaa aac aga tac tac aat gat ttg gee age tat ttc gtt 
Gin Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val 

180 185 190 

gga aac ttt tta caa gga ttc tea tct ggt ggt tgg aaa gag cag cac 
lly Asn Phe Leu Gin Gly Phe Ser Ser Gly Gly Trp Lys Glu Gin His 
195 200 205 

« 

aat gtg cat cae gca gcc aca aat gtt gtt gga ega gac gga gat ctt 
Asn val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu 
210 215 220 

gat tta gtc cca ttc tat get aca gtg gca gaa cat etc aae aat tat 
Lp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr 
225 230 235 240 

tet cag gat tea tgg gtt atg act eta ttc aga tgg caa cat gtt cat 
ser Gin Asp Ser Trp Val Met Thr Leu Phe Arg Trp Gin His Val His 

245 250 255 

tgg aca tte atg tta cca tte etc egt etc teg tgg ett ctt cag tea 
Trp Thr Phe Met Leu Pro Phe Leu Arg Leu Ser Trp Leu Leu Gin Ser 

260 265 270 



48 



96 



144 



192 
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atg gta tta ega gag caa gag cat gag cca ttc ttc att aaa att gat 
Met val Leu Arg Glu Gin Glu His Glu Pro Phe Phe He Lys He Asp 
1 5 10 " 

gga aaa tgg tgt caa att gac gat get gte etg aga tea cat cca ggt 
Gly Lys Trp Cys Gin He Asp Asp Ala Val Leu Arg Ser His Pro Gly 

20 25 30 

ggt agt gca att act ace tat aaa aat atg gat gee act ace gta ttc 
Gly Ser Ala He Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe 
35 40 45 

cac aca ttc eat act ggt tct aaa gaa gcg tat caa tgg etg aca gaa 
His Thr Phe His Thr Gly Ser Lys Glu Ala Tyr Gin Trp Leu Thr Glu 
50 55 60 

ttg aaa aaa gag tge ect aca caa gaa cca gag ate cca gat att aag 
Leu Lys Lys Glu Cys Pro Thr Gin Glu Pro Glu He Pro Asp He Lys 
65 .70 75 80 

gat gac cca ate aaa gga att gat gat gtg aae atg gga act ttc aat 
Lp Lp Pro He Lys Gly He Asp Asp Val Asn Met Gly Thr Phe Asn 

85 90 

att tct gag aaa ega tct gcc caa ata aat aaa agt tte act gat eta 
He Ser Glu Lys Arg Ser Ala Gin He Asn Lys Ser Phe Thr Asp Leu 

100 105 110 

egt atg ega gtt egt gca gaa gga ctt atg gat gga tct cct ttg ttc 
Axg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe 

120 125 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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ate att ttt gtt agt cag atg cca act cat tat tat gac tat tac aga 
lie He Phe Val Ser Gin Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg. 
275 280 ' 285 

aat act gcg att tat gaa cag gtt ggt etc tct ttg cac tgg get tgg 
Asn Thr Ala He Tyr Glu Gin Val Gly Leu Ser Leu His Trp Ala Trp 
290 295 300 



ttc ttc ctt gtt tct cat ett gtt gga ggt ttc ctg etc tct cat gta 
Phe Phe Leu Val Ser His Leu Val Gly Gly Phe Leu Leu Ser His Val 

325 330 335 

gtt act ttc aat eat tat tea gtg gag aag ttt gea ttg age teg aac 
Val Thr Phe Asn His Tyr Ser Val Glu Lys Phe Ala Leu Ser Ser Asn 

340 345 350 

ate atg tea aat tac get tgt ctt caa ate atg ace aea aga. aat atg 
lie Met Ser Asn Tyr Ala Cys Leu Gin He Met Thr Thr Arg Asn Met 
355 360 365 



gtt atg cca ett gtt aag gag ttt gea gea gea aat ggt tta cca tac 

Val Met Pro Leu Val Lys Glu Phe Ala Ala Ala Asn Gly Leu Pro Tyr 

405 410 • 415 

atg gtc gac gat tat ttc aea gga ttc tgg. ctt .gaa att gag caa ttc 

Met Val Asp Asp Tyr Phe Thr Gly Phe Trp Leu Glu Xle Glu Gin Phe 

420 425 430 



864 



912 



tea ttg ggt caa ttg tat ttc eta ccc gat tgg tea; act aga ata atg 960 
Ser Leu Gly Gin Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg He Met 
305 310 315 320 



1008 



1056 



1104 



aga cct gga aga ttc att gac tgg ett tgg gga ggt ctt aac tat cag 1152 
Arg Pro Gly Arg Phe He Asp Trp Leii Trp Gly Gly Leu Asn Tyr Gin 
370 375 380 

att gag cac cat ctt ttc cca acg atg cca cga cac aac ttg aac act 1200 
He Glu His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Thr 
385 .390 395 400 



1248 



1296 



cga aat att gea aat gtt get get aaa ttg act aaa aag att gee tag 1344 
Arg Asn He Ala Asn Val Ala Ala Lys Leu Thr Lys Lys He Ala 
435 440 445 



<210> 8 

<211> 447 

<212> PRT 

<213> Ceratodon purpureus 

<400> 8 

Met Val Leu Arg Glu Gin Glu His Glu Pro Phe Phe He. Lys lie Asp 
1 5 10 .15 



Gly Lys Trp Cys Gin He Asp Asp Ala Val Leu Arg Ser His Pro Gly 

20 25 30 



Gly Ser Ala He Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe 
35 40 45 



His 



Thr Phe His*" Thr Gly Ser Lys Glu Ala Tyr Gin Trp Leu Thr Glu 
50 55 .60 
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Leu Lys Lys Glu Cys Pro Thr Gin Glu Pro Glu He Pro Asp He Lys 
•65 70 75 80 

Asp Asp Pro He Lys Gly He Asp Asp Val Asn Met Gly Thr Phe Asn 

85 90 95 

He Ser Glu Lys Arg Ser Ala Gin He Asn Lys Ser Phe Thr Asp Leu 

100 105 110 

Arg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe 
115 120 125 

Tyr He Arg Lys He Leu Glu Thr He Phe Thr He Leu Phe Ala Phe 
130 135 140 

Tyr Leu Gin Tyr His Thr Tyr Tyr Leu Pro Ser Ala He Leu Met Gly 
145 150 155 160 

Val Ala Trp Gin Gin Leu Gly Trp Leu He His Glu Phe Ala His His 

165 170 175 

Gin Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val 

180 185* 190 

Gly Asn Phe Leu Gin Gly Phe Ser Ser Gly Gly Trp Lys Glu Gin His 
195 200 205 

Asn Val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu 
210 215 220 

Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr 
225 230 . 235 240 

Ser Gin Asp Ser Trp Val Met Thr Leu Phe Arg Trp Gin His Val His 

245 250 255 

Tzp Thr Phe Met Leu Pro Phe Leu Arg Leu Ser Trp Leu Leu Gin Ser 

260 265 270 

He He Phe Val Ser Gin Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg 
275 280 285 

Asn Thr Ala He Tyr Glu Gin Val Gly Leu Ser Leu His Trp Ala Trp 
.290 295 300 

Ser Leu Gly Gin Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg He Met 
305 310 315 320 

Phe Phe Leu Val Ser His Leu Val Gly Gly Phe Leu Leu Ser His Val 

325 330 335 
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Val Thr Phe Asn His Tyr Ser Val Glii Lys Phe Ala Leu Ser Ser Asn 

340 345 350 

He Met Ser Asn Tyr Ala Cys Leu Gin He Met Thr Thr Arg Asn Met 
355 360 .365 

* ■ 

Arg Pro Gly Arg Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin 
370 375 . 380 

He Glu His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Thr 
385 390 395 400 

* 

Val Met Pro Leu Val Lys Glu Phe Ala Ala Ala Asn Gly Leu Pro Tyr 

.405 410 ■ 415 

Met Val Asp Asp Tyr Phe Thr Gly Phe Trp Leu Glu He Glu Gin Phe 

420 425 430 

Arg Asn He Ala Asn Val Ala Ala Lys Leu Thr Lys Lys He Ala 
435 440 445 

<210> 9 
<211> 1443 
<212> DNA 

<213> Physcomitrella patens 

<220> 

<221> CDS 

<222> (1) (1443) 

<223> Delta-5-Desaturase 



<400> 9 

atg gcg ccc . cac tct gcg gat act get ggg etc gtg cot tct gac gaa 

Met Ala Pro His Ser Ala Asp Thr Ala Gly Leu Val Pro Ser Asp Glu 
15 io 15 



48 



ttg agg eta cga acg teg aat tea aag ggt ccc gaa caa gag caa act 96 
Leu Arg Leu Arg Thr Ser Asn Ser Lys Gly Pro Glu Gin Glu Gin Thr 

20 25 30 

ttg aag aag tac acc ctt gaa gat gtc age cgc cac aac ace cca gca 144 
Leu Lys Lys Tyr Thr Leu Glu Asp Val Ser Arg His Asn Thr Pro Ala 
35 40 45 

gat tgt tgg ttg gtg ata tgg ggc aaa gtc tac gat gtc aca age tgg 192 
Asp Cys Trp Leu Val He Trp Gly Lys Val Tyr Asp Val Thr Ser Trp 
50 . 55 . 60 

att ccc aat cat ccg ggg ggc agt etc ate cac gta aaa gca ggg cag 240 
He Pro Asn His Pro Gly Gly Ser Leu He His Val Lys Ala Gly Gin 
65 70 75 . 80 - 

gat tec act cag ctt ttc gat tec tat cac ccc ctt tat gtc agg aaa 288 
Asp Ser Thr Gin Leu Phe Asp Ser Tyr His Pro Leu Tyr Val Arg Lys 

85 90 95 

atg etc gcg aag tac tgt att ggg gaa tta gta ccg tct get ggt gat 336 
Met Leu Ala Lys Tyr Cys He Gly Glu Leu. Val Pro Ser Ala Gly Asp 

100 105 110 
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gac aag ttt aag aaa gca act ctg gag tat gca gat gcc gaa aat gaa 384 
Asp Lys Phe Lys Lys Ala Thr Leu Glu Tyr Ala Asp Ala Glu Asn Glu 
115 120 125 

gat ttc tat ttg gtt gtg aag caa cga gtt gaa tct tat ttc aag agt 432 
Asp Phe Tyr Leu Val Val Lys Gin Arg Val Glu Ser Tyr Phe Lys Ser 
130 135 140 

aac aag ata aac ccc caa att cat cca cat atg ate ctg aag tea ttg 480 
Asn Lys lie Asn Pro Gin lie His Pro His Met lie Leu Lys Ser Leu 
145 150 155 160 

ttc att ctt ggg gga tat ttc gcc a:gt tac tat tta gcg ttc ttc tgg 528 
Phe He Leu Gly Gly Tyr Phe Ala Ser Tyr Tyr Leu Ala Phe Phe Trp' 

165 170 175 

tct tea agt gtc ctt gtt tct ttg ttt ttc gca ttg tgg atg ggg ttc 576 
Ser Ser Ser Val Leu Val Ser Leu Phe Phe Ala Leu Trp Met Gly Phe 

180 185 190 

ttc gca gcg gaa gtc ggc gtg teg att caa cat gat gga aat- cat ggt 624 
Phe Ala Ala Glu Val Gly Val Ser He Gin His Asp Gly Asn His Gly 
195 200 205 

tea tac act aaa tgg cgt ggc ttt gga tat ate atg gga gcc tec eta 672 
Ser Tyr Thr Lys Trp Arg Gly Phe Gly Tyr He Met Gly Ala Ser Leu 
210 215 220 

gat eta gtc gga gee agt age ttc atg tgg aga cag caa cac gtt gtg 720 
Asp Leu Val Gly Ala Ser Ser Phe Met Trp Arg Gin Gin His Val Val 
225 230 235 240 

gga cat cac teg ttt aca aat gtg gac aac tac gat cct gat att cgt 768 
Gly His His Ser Phe Thr Asn Val Asp Asn Tyr Asp Pro Asp He Arg 

245 250 255 

gtg aaa gat cca gat gtc agg agg gtt gcg acc aca caa cca aga caa 816 
Val Lys Asp Pro Asp Val Arg Arg Val Ala Thr Thr Gin Pro Arg Gin 

260 265 270 

tgg tat cat gcg tat cag cat ate tac ctg gca gta tta tat giga act 864 
Trp Tyr His Ala Tyr Gin His He Tyr Leu Ala Val Leu Tyr Gly Thr 
275 280 285 

eta get ctt aag agt att ttt eta gat gat ttc ctt gcg tac ttc aca 912 
Leu Ala Leu Lys Ser He Phe Leu Asp Asp Phe Leu Ala Tyr Phe Thr 
290 295 300 

gga tea att ggc cct gtc aag gtg gcg aaa atg acc ccc ctg gag ttc 960 
Gly Ser He Gly Pro Val Lys Val Ala Lys Met Thr Pro Leu Glu Phe 
305 310 315 320 

aac ate ttc ttt cag gga aag ctg eta tat gcg ttc tac atg ttc gtg 1008 
Asn He Phe Phe Gin Gly Lys Leu Leu Tyr Ala Phe Tyr Met Phe Val 

325 330 335 

ttg cca tct gtg tac ggt gtt cac tec gga gga act ttc ttg gca eta 1056 
Leu Pro Ser Val Tyr Gly Val His Ser Gly Gly Thr Phe Leu Ala Leu 

340 345 350 

tat gtg get tct cag etc att aca ggt tgg atg tta get ttt ctt ttt 1104 
Tyr Val Ala Ser Gin Leu He Thr Gly Trp Met Leu Ala Phe Leu Phe 
355 360 365 



caa gta gca cat gtc gtg gat gat gtt gca ttt cct aca cca gaa ggt 
Gin Val Ala His Val Val Asp Asp Val Ala Phe Pro Thr Pro Glu Gly 
370 375 380 



1152 
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ggg aag gtg aag gga gga tgg get gca atg cag gtt gca aca act acg 1200 
Gly I*ys Val Lys Gly Gly Trp Ala Ala Met Gin Val Ala Thr Thr Thr 
385 390 395 400 

gat ttc agt cca cgc tea tgg ttc tgg ggt cat gtc tct gga gga tta 1248 
Asp Phe Ser Pro Arg Ser Trp Phe Trp Gly His Val Ser Gly Gly Leu 

405 410 415 

aac aac caa att gag cat cat ctg ttt cca gga gtg tgc cat gtt cat 1296 
Asn Asn Gin lie Glu His His Leu Phe Pro Gly Val Cys His Val His 

420 425 430 

tat cca gcc att cag cct att gtc gag aag acg tgc aag gaa ttc gat 1344 
Tyr Pro Ala . lie Gin Pro lie Val Glu Lys Thr Cys Lys Glu Phe Asp 
435 440 445 



gtg cct tat gta gcc tac cca act ttt tgg act gcg ttg aga gcc cac 
Val Pro Tyr Val Ala Tyr Pro Thr Phe Trp Thr Ala Leu Arg Ala His 
450 455 460 



tga 



<210> 10 

<211> 480 

<212> PRT 

<213> Physcomitrella patens 

<400> 10 



Met Ala Pro His Ser Ala Asp Thr Ala Gly Leu Val Pro Ser Asp Glu 
1 * 5 10 15 



Leu Arg Leu Arg Thr Ser Asn Ser Lys Gly Pro Glu Gin Glu Gin Thr 

20 25 30 



Leu Lys Lys Tyr Thr Leu Glu Asp Val Ser Arg His Asn Thr Pro Ala 
35 40 . 45 



Asp Cys Trp Leu Val lie Trp Gly Lys Val Tyr Asp Val Thr Ser Trp 
50 55 60 



lie Pro Asn His Pro Gly Gly Ser Leu He His Val Lys Ala Gly Gin 
65 70 75 80 



Asp Ser. Thr Gin Leu Phe Asp Ser Tyr His Pro Leu Tyr Val Arg Lys 

'85 90 95 



Met Leu Ala Lys Tyr Cys He Gly Glu Leu Val Pro Ser Ala Gly Asp 

100 105 110 



1392 



ttt gcg cat ttg aaa aag gtt gga ttg aca gag ttt egg etc gat ggc • 1440 
Phe Ala His Leu Lys Lys Val Gly Leu Thr Glu Phe Arg Leu Asp Gly 
465 470 475 480 



1443 



Asp Lys Phe Lys Lys Ala Thr Leu Glu Tyr Ala Asp Ala Glu Asn Glu 
115 120 125 



Asp Phe Tyx Leu Val Val Lys Gin Arg Val Glu Ser Tyr Phe Lys Ser 
130 135 140 . 
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Asn Lys lie Asn Pro Gin lie His Pro His Met He Leu Lys Ser Leu 
145 150 155 160 

Phe He Leu Gly Gly Tyr Phe Ala Ser Tyr Tyr Leu Ala Phe Phe Trp 

165 170 1*75 

Ser ser Ser Val Leu Val Ser Leu Phe Phe Ala Leu Trp Met Gly Phe 

180 185 190 

Phe Ala . Ala Glu Val Gly Val Ser He Gin His Asp Gly Asn His Gly 
195 200 205 

ser Tyr Thr Lys Trp Arg Gly Phe Gly Tyr He Met Gly Ala Ser Leu 
210 215 220 

Asp Leu Val Gly Ala Ser Ser Phe Met Trp Arg Gin Gin His Val Val 
225 230 235 240 

Gly His His ser Phe Thr Asn Val Asp Asn Tyr Asp Pro Asp He Arg 

245 250 255 

Val Lys Asp Pro Asp Val Arg Arg Val Ala Thr Thr Gin Pro Arg Gin 

260 265 270 

Trp Tyr His Ala Tyr Gin His He Tyr Leu Ala Val Leu Tyr Gly Thr 
275 280 285 

Leu Ala Leu Lys Ser He Phe Leu Asp Asp Phe Leu Ala Tyr Phe Thr 
290 295 300 

Gly ser He Gly Pro Val Lys Val Ala Lys Met Thr Pro Leu Glu Phe 
305 310 315 320 

Asn He Phe Phe Gin Gly Lys Leu Leu Tyr Ala Phe Tyr Met Phe Val 

325 330 335 

Leu Pro ser Val Tyr Gly Val His Ser Gly Gly Thr Phe Leu Ala Leu 

340 345 350 

Tyr Val Ala Ser Gin Leu He Thr Gly Trp Met Leu Ala Phe Leu Phe 
355 . 360 365 

Gin Val Ala His Val Val Asp Asp Val Ala Phe Pro Thr Pro Glu Gly 
370 375 380 

Gly Lys Val Lys Gly Gly Trp Ala Ala Met Gin Val Ala Thr Thr Thr 
385 390" 395 

Asp Phe Ser Pro Arg Ser Trp Phe Trp Gly His Val Ser Gly Gly Leu 

405 410 
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Asn Asn Gin He Glu His His' I*eu Phe Pro Gly Val Cys His Val His 

420 425 430 



Tyr Pro Ala He Gin Pro He Val Glu Lys Thr Cys Lys Glu Phe Asp 
435 440 445 



Val Pro Tyr Val Ala Tyr Pro Thr Phe Tirp Thr Ala Leu Arg Ala His 
450 455 460 



Phe Ala His Leu Lys Lys Val Gly Leu Thr Glu Phe Arg Leu Asp Gly 
465 470 475 480 



<210> 11 

<211> 1320 

<212> DNA 

<213> Thraustrochytrium 
<220> 

<221> CDS 

<222> (1)..(1320) 

<223> 



<400> 11 

atg ggc aag ggc age gag ggc cgc age gcg gcg cgc gag atg acg gcc 48 
Met Gly Lys Gly Ser Glu Gly Arg Ser Ala Ala Arg Glu Met Thr Ala 
1.5 .10 15. 

gag gcg aac ggc gac aag egg aaa acg att etg ate gag ggc gtc ctg 96 
Glu Ala Asn Gly Asp Lys Arg Lys Thr He Leu He Glu Gly Val Leu 

20 25 30 

tac gac gcg acg aac ttt aag cac ccg ggc ggt teg ate ate aac ttc 144 
Tyr Asp Ala Thr Asn Phe Lys His Pro Gly Gly Ser He He Asn Phe 
35 . 40 45 

ttg acc gag ggc gag gcc ggc gtg gac gcg acg cag gcg tac cgc gag 192 
Leu Thr Glu Gly Glu.Ala Gly Val Asp Ala Thr Gin Ala Tyar Arg Glu 
50 55 60 



ttt eat cag egg tec ggc aag gee gac 
Phe His Gin Arg Ser Gly Lys Ala Asp 
65 70 . 

aag etg gat gcg tec aag gtg gag teg 
Lys Leu Asp Ala Ser Lys Val Glu Ser 

85 

* 

gcg egg cgc gac gcc atg acg cgc gac 
Ala Arg Arg Asp Ala Met Thr Arg Asp 
• 100 105 

etc gtc gcc gag ggg tac ttt gac ccg 
Leu Val Ala Glu Gly Tyr Phe Asp Pro 
115 120 

cgc gtc gtg gag ate gtg gcg etc ttc 
Arg Val Val Glu He Val* Ala Leu Phe 
130 135 

tec aag gcc teg cec acc teg etc gtg 
Ser Lys Ala Ser Pro Thr Ser Leu Val 



aag tac etc aag teg ctg ccg 240 
Lys Tyr Leu Lys Ser Leu Pro 

75 80 . 

egg tte teg gee aaa gag cag 288 
Arg Phe Ser Ala Lys Glu Gin 
90 .95 

tac gcg gcc ttt cgc gag gag 33 6 

Tyx Ala Ala Phe Arg Glu Glu 

110 

teg ate ceg cac atg att tac 384 
Ser He Pro His Met He Tyr 

125 

gcg etc teg ttc tgg etc atg 432 
Ala Leu Ser Phe Trp JLeu Met 
140 

ctg ggc gtg gtg atg aac ggc 480 
Leu Gly Val Val Met Asn Gly 
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145 150 155 160 



att gcg cag ggc cgc tgc ggc tgg gtc atg cac gag atg ggc cac ggg 
lie Ala Gin Gly Arg Cys Gly Trp Val Met His Glu Met Gly His Gly 

165 170 175 

teg ttc acg ggc gtc ate tgg etc gac gac egg atg tgc gag ttc ttc 
Ser Phe Thr Gly Val lie Trp Leu Asp Asp Arg Met Cys Glu Phe Phe 

180 185 190 

tac ggc gtc ggc tgc ggc atg age ggg cac tac tgg aag aac cag cac 
Tyr Gly Val Gly Cys Gly Met Ser Gly Bis Tyr Trp Lys Asn Gin His 
195 200 205 

age aag cac cac gee gcg cec aac cgc etc gag cac gat gtc gat etc . 
Ser Lys His His Ala Ala Pro Asn Arg Leu Glu His Asp Val Asp Leu 
210 215 220 

aac acg ctg cec ctg gtc gee ttt aac gag cgc gtc gtg cgc aag gtc 
Asn Thr Leu Pro Leu Val Ala Phe Asn Glu Arg Val Val Arg Lys Val 
225 230 235' . 240 

aag ccg gga teg ctg ctg gcg etc tgg ctg cgc gtg cag gcg tac etc 
Lys Pro Gly Ser Leu Leu Ala Leu Trp Leu Arg Val Gin Ala Tyr Leu 

245 250 255 

ttt gcg cec gtc teg tgc ctg etc ate ggc ctt ggc tgg acg etc tac 
Phe Ala Pro Val Ser Cys Leu Leu He Gly Leu Gly Trp Thr Leu Tyr 

260 265 270 

ctg cac ccg cgc tac atg ctg cgc ace aag egg cac atg gag ttc gtc 
Leu His Pro Arg Tyr Met Leu Arg Thr Lys Arg His Met Glu Phe Val 
275 280 285 

tgg ate ttc gcg cgc tac att ggc tgg ttc teg etc atg ggc get etc 
Trp He Phe Ala Arg Tyr He Gly Trp Phe Ser Leu Met Gly Ala Leu 
290 295 300 

ggc tac teg ccg ggc ace teg gtc ggg atg tac ctg tgc teg ttc ggc 
Gly Tyr Ser Pro Gly Thr Ser Val Gly Met Tyr Leu Cys Ser Phe Gly 
305 310 315 320 

etc ggc tgc att tac att ttc ctg cag ttc gee gtc age cac acg cac 
Leu Gly Cys lie Tyr lie Phe Leu Gin Phe Ala Val Ser His Thr His 

325 330 335 

ctg ccg gtg ace aac ccg gag gac cag ctg cac tgg etc gag tac gcg 
Leu Pro Val Thr Asn Pro Glu Asp Gin Leu His Trp Leu Glu Tyr Ala 

340 345 350 

gee gac cac acg gtg aac att age ace aag tec tgg etc gtc acg tgg 
Ala Asp His Thr Val Asn He Ser Thr Lys Ser Trp Leu Val Thr Trp 
355 360 365 

tgg atg teg aac ctg aac ttt cag ate gag cac cac etc ttc cec acg 
Trp Met Ser Asn Leu Asn Phe Gin He Glu His His Leu Phe Pro Thr 
370 375 380 

gcg ccg cag ttc cgc ttc aag gaa ate agt cct cgc gtc gag gee etc 
Ala Pro Gin Phe Arg Phe Lys Glu He Ser Pro Arg Val Glu Ala Leu 
385 390 395 400 

ttc aag cgc cac aac etc ccg 'tac tac gac ctg cec tac acg age gcg 
Phe Lys Arg His Asn Leu ^ Pro Tyr Tyr Asp Leu Pro Tyr Thr Ser Ala 

405 410 415 



528 



57 6 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



gtc teg ace acc ttt gcc aat ctt tat tec gtc ggc cac teg gtc ggc 
Val Ser Thr Thr Phe Ala Asn Leu Tyr Ser Val Gly His Ser Val Gly 



1296 
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20 



420 



425 



430 



gcc gac acc aag aag cag gac tga 
Ala Asp Thr Lys Lys Gin Asp 
435 



1320 



<210> 12 

<211> 439 

<212> PRT 

<2 1 3 > Thr aus tr ochy tr iioin 



<400> 12 



Met Gly Lys Gly Ser Glu Gly Arg Ser Ala Ala Arg Glu Met Thr Ala 
1 5 10 15 . 



Glu Ala Asn Gly Asp Lys Arg Lys Thr lie Leu lie Glu Gly Val Leu 

20 25 .30 



Tyr Asp Ala Thr Asn Phe Lys His Pro Gly Gly Ser lie lie Asn Phe 
35 40 45 



Leu Thr Glu Gly Glu Ala Gly Val Asp Ala Thr Gin Ala Tyr Arg Glu 

50 55 60 



Phe His Gin Arg Ser Gly Lys Ala Asp Lys Tyr Leu Lys Ser Leu Pro 
65 70 75 80 



Lys Leu Asp Ala Ser Lys Val Glu Ser Arg Phe Ser Ala Lys Glu Gin 

85 90 95 



Ala Arg Arg Asp Ala Met Thr Arg Asp Tyr Ala Ala Phe Arg Glu Glu 

100 105 110 



Leu Val Ala Glu Gly Tyr Phe Asp Pro Ser He Pro His Met lie Tyr 
115 • 120 125 



Arg Val Val Glu He Val Ala Leu Phe Ala Leu Ser Phe Trp Leu Met 
130 - 135 140 



Ser Lys Ala Ser Pro Thr Ser Leu Val Leu Gly Val Val Met Asn Gly 
145 150 155 160 



He Ala Glh Gly Arg Cys Gly Trp Val Met His Glu Met Gly His Gly 

165 170 175 



Ser Phe Thr Gly Val He Trp Leu Asp Asp Arg Met Cys Glu Phe Phe 

180 185 190 



Tyr Gly Val Gly Cys Gly ^Met Ser Gly His Tyr Trp Lys Asn Gin His 
195 • * 200 205 



Ser Lys His His Ala Ala Pro Asn Arg Leu Glu His Asp Val Asp Leu 
210 215 220 
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Asn Thr Leu Pro Leu Val Ala Phe Asn Glu Arg Val Val Arg Lys Val 
225 230 235 240 



Lys Pro Gly Ser Leu Leu Ala Leu Trp Leu Arg Val Gin Ala Tyr Leu 

245 250 255 



Phe Ala Pro Val Ser Cys Leu Leu lie Gly Leu Gly Trp Thr Leu Tyr 

260 265 270 



Leu His Pro Arg Tyr Met Leu Arg Thr Lys Arg His Met Glu Phe Val 
275 ' 280 285 



Trp lie Phe Ala Arg Ty^^' He Gly Trp Phe Ser Leu Met Gly Ala Leu 
290 295 300 



Gly Tyr Ser Pro Gly Thr Ser Val Gly Met Tyr Leu Cys Ser Phe Gly 
305 310 315 320 



Leu Gly Cys lie Tyr lie Phe Leu Gin Phe Ala Val Ser His Thr His 

325 330 335 



Leu Pro Val Thr Asn Pro Glu Asp Gin Leu His Trp Leu Glu Tyr Ala 

340 345 350 



Ala Asp His Thr Val Asn He Ser Thr Lys Ser Trp Leu Val Thr Trp 
355 360 365 



Trp Met Ser Asn Leu Asn Phe Gin He Glu His His Leu Phe* Pro Thr 
370 375 380 



Ala Pro Gin Phe Arg Phe Lys Glu lie Ser Pro Arg Val Glu Ala Leu 
385 390 395 400 



Phe Lys Arg His Asn Leu Pro Tyr Tyr Asp Leu Pro Tyr Thr Ser Ala 

405 410 415 



Val Ser Thr Thr Phe Ala Asn Leu Tyr Ser Val Gly His Ser Val Gly 

420 425 430 



Ala Asp Thr Lys Lys Gin Asp 
435 



<210> 13 

<211> 1341 

<212> DNA 

<213> Mortierella alpina 
<220> 

<221> CDS 

<222> (1)..(1341) 

<223> Delta-5-Desaturfiuse 
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<400> 13 

atg gga acg gac caa gga aaa acc ttc acc tgg gaa gag ctg gcg gcc 48 
Met Gly Thr Asp Gin Gly Lys Thr Phe Thr Trp Glu Glu Leu Ala Ala 
1 5 10 15 

cat aac acc aag gac gac eta etc ttg gcc ate cgc ggc agg gtg tac 96 . 

His Asn Thr Lys Asp Asp Leu Leu Leu Ala lie Arg Gly Arg Val Tyr 

20 25 30 

gat gtc aca aag ttc ttg age cgc cat cet ggt gga gtg gac act etc 144 
Asp Val Tiir Lys Phe Leu Ser Arg His Pro Gly Gly Val Asp Thr Leu 
35 40 . 45 

■' ■ ■ * 

ctg etc gga get ggc cga gat gtt act ccg gtc ttt gag atg tat cac .192 

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Ket Tyr His 

50 55 60 

gcg ttt ggg get gea gat gcc att atg aag aag tac tat gtc ggt aca 240 . 

Ala Phe Gly Ala Ala Asp Ala lie Met Lys Lys Tyr Tyr Val Gly Thr 
65 70 75 80 

ctg gtc teg aat gag ctg ccc ate ttc ccg gag cea acg gtg ttc cac 288 

Leu Val Ser Asn Glu Leu Pro lie Phe Pro Glu Pro Thr Val Phe His 

85 90 95 

aaa acc ate aag acg aga gtc gag ggc tac ttt acg gat egg aac att 336 

Lys Thr lie Lys Thr Arg Val Glu Gly Tyr Phe Thr Asp Arg Asn lie 

100 105 110 

gat ccc aag aat aga cca gag ate tgg gga cga tac get ctt ate ttt 384 

Asp Pro Lys Asn Arg Pro Glu lie Trp Gly Arg Tyr Ala Leu He Phe 
115 120 125 

gga tec ttg ate get tec tac tac gcg cag etc ttt gtg cet ttc gtt 432 

Gly Ser Leu He Ala Ser Tyr Tyr Ala Gin Leu Phe Val Pro Phe Val 

130 135 140 

gtc gaa cgc aca tgg ctt cag gtg gtg ttt gea ate ate atg gga ttt 480 

Val Glu Arg Thr Trp Leu Gin Val Val Phe Ala He He Met Gly Phe 
145 150 155 - 160 

gcg tgc gea caa. gtc gga etc aac cet ctt cat gat gcg tct cac ttt 52 8 

Ala Cys Ala Gin Val Gly Leii Asn Pro Leu His Asp Ala Ser His Phe 

165 170 175 

tea gtg acc cac aac ccc act gtc tgg aag att ctg gga gcc acg cac 576 

Ser Val Thr His Asn Pro Thr Val Trp Lys He Leu Gly Ala Thr His 

180 185 190 

gac ttt ttc aac gga gea teg tac ctg gtg tgg atg tac caa cat atg 624 

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gin His Met 
195 200 205 

etc ggc. eat cac ccc tac acc aac att get gga gea gat ccc gac gtg 672 
Leu Gly His His Pro Tyr Thr Asn He Ala Gly Ala Asp Pro Asp Val 

210 215 220 

teg acg tct gag ccc gat gtt cgt cgt ate aag ccc aac caa aag tgg 720 

Ser Thr Ser Glu Pro Asp Val Arg Arg He Lys Pro Asn Gin Lys Trp 
225 230 235 240 

ttt gtc aac cac ate aac cag cac atg ttt gtt cet ttc ctg tac gga 768 

Phe Val Asn His He Asn Gin His Met Phe Val Pro Phe Leu Tyr Gly 

245 250 255 . . 



ctg ctg gcg ttc aag gtg cgc att cag gac ate aac att ttg tac ttt 816 
Leu Leu Ala Phe Lys Val Arg He Gin Asp He Asn He Leu Tyr Phe 
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260 265 270 



gtc aag acc aat gac get att cgt gtc aat ccc ate teg aca tgg cac 
Val Iiys Thr Asn Asp Ala lie Arg Val Asn Pro He Ser Thr Trp His 
275 280 285 

act gtg atg ttc tgg ggc ggc aag get ttc ttt gtc tgg tat cge ctg 
Thr Val Met Phe Trp Gly Gly Uys Ala Phe Phe Val Trp Tyr Arg Leu 
290 295 300 

att gtt cec ctg cag tat ctg cce ctg ggc aag gtg ctg etc ttg ttc 
He Val Pro Leu Gin Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe 
305 310 315 320 

acg gtc gcg gac atg gtg teg tct tae tgg ctg geg ctg acc ttc cag 
Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gin 

325 330 335 

gcg aac cac gtt gtt gag gaa gtt cag tgg ccg ttg cct gae gag aae 
Ala Asn His Val Val Glu Glu Val Gin Trp Pro Leu Pro Asp Glu Asn 

340 345 350 

ggg ate ate caa aag gac tgg gca get atg cag gtc gag act acg cag 
Gly He He Gin Lys Asp Trp Ala Ala Met Gin Val Glu Thr Thr Gin 
355 360 365 

gat tae gca cac gat teg cac etc tgg acc age ate act ggc age ttg 
Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser He Thr Gly Ser Leu 
370 375 380 

aac tae cag get gtg cac -cat ctg ttc ccc aac gtg teg cag cac cat 
Asn Tyr Gin Ala Val His His Leu Phe Pro Asn Val Ser Gin His His 
385 390 395 400 

tat ccc gat att ctg gcc ate ate aag aae acc tgc age gag tae aag 
Tyr Pro Asp He Leu Ala He He Lys Asn Thr Cys Ser Glu Tyr Lys 

405 410 415 

gtt cca tae ett gtc aag gat acg ttt tgg caa gca ttt get tea cat 
Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gin Ala Phe Ala Ser His 

420 425 430 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



ttg gag cac ttg cgt gtt ctt gga etc cgt ccc aag gaa gag tag 1341 
Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu 
435 440 " 445 



<210> 14 

<211> 446 

<212> PRT 

<213> Mortierella alpina 

<400> 14 

Met Gly Thr Asp Gin Gly Lys Thr Phe Thr Trp Glu Glu Leu Ala Ala 
1 5 10 15 

His Asn Thr Lys Asp Asp Leu Leu Leu Ala He Arg Gly Arg Val Tyr 

20 25 30 

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Val Asp Thr Leu 
35 40 45 

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His 
50 55 60 
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Ala Phe Gly Ala Ala Asp Ala He Met Lys Lys Tyr Tyr Val Gly Thr 
65 70 75 80 



Leu Val Ser Asn Glu Leu Pro He Phe Pro Glu Pro Thr Val Phe His 

85 90 95 



Lys Thr lie Lys Thr Arg Val Glu Gly Tyr Phe Thr Asp Arg Asn He 

100 105 . 110 



Asp Pro Lys Asn Arg Pro Glu He Trp Gly Arg Tyr Ala Leu He Phe 
115 120 125 



Gly Ser Leu He Ala Ser Tyr Tyr Ala Gin Leu Phe Val Pro Phe Val 
130 135 140 



Val Glu Arg Thr Trp Leu Gin Val Val Phe Ala lie Xle Met Gly Phe 
145 150 155 160 



Ala Cys Ala Gin Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe 

165 170 175 



Ser Val Thr His Asn Pro Thr Val Trp Lys He Leu Gly Ala Thr His 

180 185 190 



Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gin His Met 
195 200 205 



Leu Gly His His Pro Tyr Thr Asn He Ala Gly Ala Asp Pro Asp Val 
210 215 220 



Ser Thr Ser Glu Pro Asp Val Arg Arg He Lys Pro Asn Gin Lys Trp 
225 230 235 240 



Phe Val Asn His lie Asn Gin His* Met Phe Val Pro Phe Leu Tyr Gly 

245 250 255 



Leu Leu Ala Phe Lys Val Arg He Gin Asp He Asn He Leu Tyr Phe 

260 265 270 



Val Lys Thr Asn Asp Ala He Arg Val Asn Pro He Ser Thr Trp His 
275 280 285 



Thr Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu 
290 295 300 



He Val Pro Leu Gin Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe 
305 310* 315 320 



Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe. Gin 

325 330 335 
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Ala Asn His val Val Glu Glu Val Gin Trp Pro Leu Pro Asp Glu Asn 

340 345 J=>" 

Gly lie lie Gin Lys Asp Trp Ala Ala Met Gin Val Glu Thr Thr Gin 
355 360 365 

ASP Tyr Ala His Asp Ser His I^u Trp Thr Ser lie Thr Gly Ser Leu 
370 375 

Asn Tyr Gin Ala Val His His Leu Phe Pro Asn Val Ser Gin His His 
385 390 395 

Tyr pro Asp He Leu Ala He He Lys Asn Thr Cys Ser Glu Tyr Lys 

405 

val Pro Tyr Leu val Lys Asp Thr Phe Trp Gin Ala Phe Ala Ser His 



420 



425 



Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu 
435 



<210> 


15 


<211> 


1344 


<212> 


DNA 


<213> 


Caenorhabditis elegans 


<220> 




<221> 


CDS 


<222> 


(1) . . (1344) 


<223> 


Del ta- 5 -Desatiir ase 



Z'Ul.. c,. |» ^ |« - ^ c» «= g. .« 

Met Val Leu Arg Glu Gin Glu his v»j.u 

1 5 10 " 

gga aaa tgg tgt caa att gac gat get gtc ctg aga tea cat cca ggt 
Gly Lys Trp Cys Gin He Asp Asp Ala Val Leu Arg Ser His Pro Gly 



25 30 



ggt agt gca att act acc tat aaa aat atg gat gee act ace gta ttc 
l?y ser Ila He Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe 
^ 40 45 



35 



cae aea tte eat act ggt tct aaa gaa gcg tat caa tgg ctg aca gaa 
His Thr Phe His Thr Gly Ser Lys Glu Ala Tyr Gin Trp Leu Tnr 



50 55 60 



- ^s. s! s s I- 1- IS r. K s 



65 



70 ''5 



gat gac cca ate aaa gga. att gat gat gtg aae atg gga act ttc aat 
Lp Lp pro He Lys Gly He Asp Asp Val Asn Met Gly Thr Phe Asn 

85 

=^t- fr^f «aa aaa caa tct gcc caa ata aat aaa agt ttc act gat eta 
Se ser llu Lys ^9 Ser La Gin He Asn Lys Ser Phe Thr Asp Leu 



48 



96 



144 



192 



240 



288 



336 
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100 105 110 



cgt atg cga gtt cgt gca gaa gga ctt atg gat gga tcfc cct ttg ttc 
Arg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe 
115 120 125 

tac att aga aaa att ctt gaa aca ate ttc aca att ctt ttt gca ttc 
Tyr lie Arg Lys lie Leu Glu Thr He Phe Thr lie Leu Phe Ala Phe 
130 135 140 

tac ctt caa tac cac aca tat tat ctt cca tea get att eta atg gga 
Tyr Leu Gin Tyr His Thr Tyr Tyr Leu Pro Ser. Ala He Leu Met Gly 
145 150 155 160 

gtt gcg tgg caa caa ttg gga tgg tta ate cat gaa ttc gca cat cat 
Val Ala Trp Gin Gin Leu Gly Trp Leu He His Glu Phe Ala His His 

165 . 170 175 

cag ttg ttc aaa aac aga tac tac aat gat ttg gcc age tat ttc gtt 
Gin Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val 

180 185 190 

gga aac ttt tta caa gga ttc tea tet ggt ggt tigg aaa gag cag cac 
Gly Asn Phe Leu Gin Gly Phe Ser Ser Gly Gly Trp Lys Glu Gin His 
195 200 205 

aat gtg cat cac gca gcc aca aat gtt gtt gga cga gac gga gat ctt 
Asn Val His His Ala Ala Thr Asn Val Val . Gly Arg Asp Gly Asp Leu 
210 215 220 

gat tta gtc cca ttc tat get aca gtg gca gaa cat etc aac aat tat 
Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr 
225 230 235 240 

tet cag gat tea tgg gtt atg act eta ttc aga tgg caa cat gtt cat 
Ser Gin Asp Ser Trp Val Met Thr Leu Phe Arg Trp Gin His Val His 

245 250 255 

tgg aca ttc atg tta cca ttc etc cgt etc teg tgg ctt ctt cag tea 
Trp Thr Phe Met Leu Pro Phe Leu Arg Leu Ser Trp Leu Leu Gin Ser 

260 265 270 

ate att ttt gtt agt cag atg cca act cat tat tat gac tat tac aga 
He He Phe Val Ser Gin Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg 
275 280 285 

aat act gcg att tat gaa cag gtt ggt etc tet ttg cac tgg get tgg 
Asn Thr Ala He Tyr Glu Gin Val Gly Leu Ser Leu His Trp Ala Trp 
290 295 300 

tea ttg ggt caa ttg tat ttc eta cce gat tgg tea act aga ata atg 
Ser Leu Gly Gin Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg He Met 
305 310 315 320 

ttc ttc ctt gtt tet eat ctt gtt gga ggt ttc ctg etc tet cat gta 
Phe Phe Leu Val Ser His Leu Val Gly Gly Phe Leu Leu Ser His Val 

• 325 330 335 

gtt act ttc aat cat tat tea gtg gag aag ttt gca ttg age teg aac 
Val Thr Phe Asn His Tyr Ser Val Glu Lys Phe Ala Leu Ser Ser Asn 

340 345 350 

ate atg tea aat tac get tgt ctt caa ate atg ace aca aga aat atg 
He Met Ser Asn Tyr Ala Cys Leu Gin He Met Thr Thr Arg Asn Met 
355 360 . 365 

aga cct gga aga ttc att gac tgg ctt tgg gga ggt ctt aac tat cag 
Arg Pro Gly Arg Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 
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370 375 380 



att gag cac cat ctt ttc cca acg atg cca cga cac aac ttg aac act 
lie Glu His His r*eu Phe Pro Thx Met Pro Arg His Asn Leu Asn Thr 
385 390 395 400 

gtt atg cca ctt gtt aag gag ttt gca gca gca aat ggt tta cca tac 
Val Met Pro Leu Val Lys Glu Phe Ala Ala Ala Asn Gly Leu Pro Tyr 

405 410 415 

atg gtc gac gat tat ttc aca gga ttc tgg ctt gaa att gag caa ttc 
Met Val Asp Asp Tyr Phe Thr Gly Phe Trp Leu Glu lie Glu Gin Phe 

420 425 ' 430 

cga aat att gca aat gtt get get aaa ttg act aaa aag att gcc tag 
Arg Asn lie Ala Asn Val Ala Ala Lys Leu Thr Lys Lys lie Ala 
435 ' 440 445 



<210> 16 

<211> 447 

<212> PRT 

<213> Caenorhalxlitis elegans 

<400> 16 

Met Val Leu Arg Glu Gin Glu His Glu Pro Phe Phe He Lys He Asp 
1-5 10 15 

Gly Lys Trp Cys Gin He Asp Asp Ala Val Leu Arg Ser His Pro Gly 

20 25 30 

Gly Ser Ala He Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe 
35 40 45 

His Thr Phe His Thr Gly Ser Lys Glu Ala Tyr Gin Trp Leu Thr Glu 
50 55 60 

Leu Lys Lys Glu Cys Pro Thr Gin Glu Pro Glu He Pro Asp He Lys 
65 70 75 80 

Asp Asp Pro He Lys Gly He Asp Asp Val Asn Met Gly Thr Phe Asn 

85 90 95 



He Ser Glu Lys Arg Ser Ala Gin He Asn Lys Ser Phe Thr Asp Leu 

100 105 HO 

Arg Met Arg- Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe 
115 120 125 

Tyr He Arg Lys He Leu Glu Thr He Phe Thr He Leu Phe Ala Phe 
130 135 140 

Tyr Leu Gin Tyr His Thr Tyr Tyr Leu Pro Ser Ala He Leu Met Gly 
145 150^ 155 160 



1200 



1248 



1296 



1344 



Val Ala Trp Gin Gin Leu Gly Trp Leu He His Glu Phe Ala His His 

165 170 175 
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Gin Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val 

180 185 190 



Gly Asn Phe Leu Gin Gly Phe Ser Ser Gly Gly Trp Lys Glu Gin His 
195 200 205 



Asn Val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu 
210 215 220 



Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr 
225 230 235 - 240 



Ser Gin Asp Ser Trp Val Met Thr Leu Phe Arg Trp Gin His Val His 

245 250 255 



Trp Thr Phe Met Leu Pro Phe Leu Arg Leu Ser Trp Leu Leu Gin Ser 

260 265 270 



He He Phe Val Ser Gin Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg 
• 275 280 285 



Asn Thr Ala lie Tyr Glu Gin Val Gly Leu Ser Leu His Trp Ala Trp 
290 295 300 



Ser Leu Gly Gin Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg He Met 
.305 310 315 320 



Phe Phe Leu Val Ser His Leu Val Gly Gly Phe Leu Leu Ser His Val 

325 330 335 



Val Thr Phe Asn His Tyr Ser Val Glu Lys Phe Ala Leu Ser Ser Asn 

340 345 350 



He Met Ser Asn Tyr Ala Cys Leu Gin He Met Thr Thr Arg Asn Met 
355 360 365 



Arg Pro Gly Arg Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin 
370 375 380 



He Glu His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Thr 
385 390 395 400 



Val Met Pro Leu Val Lys Glu Phe Ala Ala Ala Asn Gly Leu Pro Tyr 

405 410 415 



Met Val Asp Asp Tyr Phe Thr Gly Phe Trp Leu Glu He Glu Gin Phe 

420 • 425 430 



Arg Asn He Ala Asn Val Ala Ala Lys Leu Thr Lys Lys He Ala 
435 440 445 
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<210> 17 

<211> 1683 

<212> DNA 

<213> Borago officinalis 

<220> 

<221> CDS 

<222> (42) . . (1388) 

<2 2 3 > Del ta- 6 -Desatur ase 



litc^gccta ccctcccaaa gagagtag.c att.ttcatc a atg got get =aa a.c 

1 5 

aag aaa tac att acc tea gat gaa etc aag aac cac gat aaa ccc gga 
Lys Lys Tyr lie Thr Ser Asp Glu Leu Lys Asn His Asp Lys Pro Giy 

10 ^5 

gat eta tgg ate teg att caa ggg aaa gee tat gat gtt teg gat tgg 
Lp Leu Trp He Ser He Gin Gly Lys Ala Tyr Asp Val Ser Asp Trp 

25 30 35 

- nra aat aac age ttt ecc ttg aag agt ett get ggt 

Lys ^P G?y III sir Phe Pro Leu Lys Ser Leu .Ala Gly 



40 



45 50 



eaa gag gta aet gat gea ttt gtt gea tte eat eet gee tet aca tgg 
Gin Glu val Thr Asp Ala Phe Val Ala Phe His Pro Ala Ser tut Trp 
55 60 65 

w ffi- »-t-e aet aoQ tat tat ett aaa gat tac tet 

aag aat ett gat aag ttt ttc act ggg ca 

Lys ASH Leu Asp Lys Phe Phe Thr Gly Tyr Tyr ueu 85 
70 "^S 

gtt tet gag gtt tet aaa gat tat agg aag ett gtg ttt gag ttt tet 
val ser Glu Val Ser Lys Asp Tyr Arg Lys Leu Val Phe Glu Phe Ser 

9 3 



aaa atg ggt ttg tat gae aaa aaa ggt eat att atg ttt gea act ttg 
Lys Met Gly Leu Tyr Asp Lys Lys Gly his ixe net ^ 

0 5 

tge- ttt ata gea atg etg ttt get atg agt gtt ^t ggg gtt ttg ttt 
Cys Phe He Ala Met Leu Phe Ala Met Ser Val Tyr txy va 



120 ^25 



S SS III ^ S III g SI III - 



135 140 



ett tgg att eag agt ggt tgg att gga eat gat get ggg eat tat atg 
Leu tS He Gin Ser Gly Trp He Gly Hxs Asp Ala Gly Hxs Tyr Met 



150 



155 



ata atg tet gat tea agg ett aat aag ttt atg ggt att ttt get gea 
vll ser Sp ser Leu Asn Lys Phe Met Gly He Phe Ala Ala 

170 

«afe tat ett tea gga ata agt att ggt tgg tgg aaa tgg aac cat aat 
Ss L^u ser lly He Ser He Gly Trp Trp Lys Trp Asn Hxs Asn 
185 

r,f.a eat cac att gee tgt aat age ett gaa tat gae eet gat tta eaa 
h!s Se ila C?s Asn Ser Leu Glu Tyr Asp Pro Asp Leu Gin 



56 



104 



152 



200 



248 



296 



344 



392 



440 



488 



536 



584 



632 



680 
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200 



205 



210 



tat ata cca ttc ctt gtt gtg tct tec. aag ttt ttt ggt tea etc acc 
Tyr lie Pro Phe Leu Val Val Ser Ser Lys Phe Phe Gly Ser Leu Thr 
215 220 225 



728 



tct cat ttc tat gag aaa agg ttg act ttt gac tct tta tea aga ttc 
Ser His Phe Tyr Glu Lys Arg Leu Thr Phe Asp Ser Leu Ser Arg Phe 
230 235 240 245 



776 



ttt gta agt tat caa cat tgg aca ttt tac cct att atg tgt get get 
Phe Val Ser Tyr Gin His Ti^p Thr Phe Tyr Pro lie Met Cys Ala Ala 

250 255 260 

agg etc aat atg tat gta caa tct etc ata atg ttg ttg acc aag aga 
Arg Leu Asn Met Tyr Val Gin Ser Leu lie Met Leu Leu Thr Lys Arg 

265 270 275 



824 



872 



aat gtg tee tat ega get cag gaa etc ttg gga tgc eta gtg ttc teg 
Asn Val Ser Tyr Arg Ala Gin Glu Leu Leu Gly Cys Leu Val. Phe Ser 
280 285 290 



920 



att tgg tac ccg ttg ctt gtt tct tgt ttg cct aat tgg ggt geia aga 
He Trp Tyr Pro Leu Leu Val Ser Cys Leu Pro Asn Trp Gly Glu Arg 
295 300 305 



968 



att atg ttt gtt att gca agt tta tea gtg act gga atg caa caa gtt 
He Met Phe Val He Ala Ser Leu Ser Val Thr Gly Met Gin Gin Val 
310 315 320 . 325 



1016 



eag ttc tee ttg aae cae ttc tct tea agt gtt tat gtt gga aag cct 
Gin Phe Ser Leu Asn His Phe Ser Ser Ser Val Tyr Val Gly Lys Pro 

330 335 340 



1064 



aaa ggg aat aat tgg ttt gag aaa caa aeg gat ggg aca ctt gac att 
Lys Gly Asn Asn Trp Phe Glu Lys Gin Thr Asp Gly Thr Leu Asp He 

345 350 355 



1112 



tct tgt cct cct tgg atg gat tgg ttt cat ggt gga ttg caa ttc caa 
Ser Cys Pro Pro Trp Met Asp Trp Phe His Gly Gly Leu Gin Phe Gin 
360 365 370 



1160 



att gag cat cat ttg ttt ccc aag atg cct aga tgc aac ctt agg aaa 
He Glu His His Leu Phe Pro Lys Met Pro Arg Cys Asn Leu Arg Lys 
375 380 385 



1208 



ate teg ccc tac gtg^ ate gag tta tgc aag aaa cat aat ttg eet tac 
He Ser Pro Tyr Val He Glu Leu Cys Lys Lys His Asn Leu Pro Tyr 
390 395 400 405 



1256 



aat tat gca tct ttc tec aag gee aat gaa atg aca etc aga aca ttg 
Asn Tyr Ala Ser Phe Ser Lys Ala Asn Glu Met Thr Leu Arg Thr Leu 

410 415 420 



1304 



agg aac aca gca ttg cag get agg gat ata acc aag ccg etc ccg aag 
Arg Asn Thr Ala Leu Gin Ala Arg Asp Xle Thr Lys Pro Leu Pro Lys 

425 430 435 



1352 



aat ttg gta tgg gaa get ctt cae act cat ggt taa aattaccett 
Asn Leu Val Trp Glu Ala Leu His Thr His Gly 
440 445 



1398 



agttcatgta ataatttgag a^tatgtatc tcctatgttt gtgtcttgtc ttggttctac 1458 
ttgttggagt cattgcaact tgtcttttat ggtttattag atgtttttta atatatttta 1518 
gaggttttgc tttcatctcc attattgatg aataaggagt tgcatattgt caattgttgt 1578 
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gctcaatatc tgatattttg gaatgtactt tgtaccactg tgttttcagt tgaagctcat 1638 
gtgtacttct atagactttg tttaaatggt tatgtcatgt tattt 1683 

<210> 18 
<211> 448 
<212> PRT 

<213> Borago officinalis 
<400> 18 

Met Ala Ala Gin lie Lys Lys Tyr He Thr Ser Asp Glu Leu Lys Asn 
15 10 15 

His Asp Lys Pro Gly Asp Leu Trp He Ser He Gin Gly Lys Ala Tyr 

20 25 30 

Asp val ser Asp Trp Val Lys Asp His Pro Gly Gly Ser Phe Pro Leu 
35 40 45 

Lys Ser Leu Ala Gly Gin Glu Val Thr Asp Ala Phe Val Ala Phe His 
50 55 60 

Pro Ala Ser Thr Trp Lys Asn Leu Asp Lys Phe Phe Thr Gly Tyr Tyr 
65 70 75 80 

Leu Lys Asp Tyr Ser Val Ser Glu Val Ser Lys Asp Tyr Arg Lys Leu 

85 90 95 

Val Phe Glu Phe Ser Lys Met Gly Leu Tyr Asp Lys Lys Gly His He 

100 105 110 

Met Phe Ala Thr Leu Cys Phe He Ala Met Leu Phe Ala Met Ser Val 
115 120 125 

Tyr Gly Val Leu Phe Cys Glu Gly Val Leu Val His Leu Phe Ser Gly 
130 135 140 

Cys Leu Met Gly Phe Leu Trp He Gin Ser Gly Trp He Gly His Asp 
145 150 155 160 

Ala Gly His Tyr Met Val Val Ser Asp Ser Arg Leu Asn Lys Phe Met 

165 170 175 

Gly He Phe Ala Ala Asn Cys Leu Ser Gly He Ser He Gly Trp Trp 

180 185 190 

Lys Trp Asn His Asn Ala His His He Ala Cys Asn Ser Leu Glu Tyr 
195 200 205 



Asp Pro Asp Leu Gin Tyr He Pro Phe Leu Val Val Ser Ser Lys Phe 
210 215 220 
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Phe Gly Ser Leu Thr Sef His Phe Tyr Glu Lys Arg Leu Thr Phe Asp 
225 230 235 240 

Ser Leu Ser Arg Phe Phe .Val Ser Tyr Gin His Trp Thr Phe Tyr Pro 

245 250 255 

lie Met Cys Ala Ala Arg Leu Asn Met Tyr Val Gin Ser Leu lie Met 

260 265 270 

Leu Leu Thr Lys Arg Asn Val Ser Tyr Arg Ala Gin Glu Leu Leu Gly 
275 280 285 

Cys Leu Val Phe Ser lie Trp Tyr Pro Leu Leu Val Ser Cys Leu Pro 
290 295 300 

Asn T3:p Gly Glu Arg He Met Phe Val He Ala Ser Leu Ser Val Thr 
305 310 315 320 

Gly Met Gin Gin Val Gin Phe Ser Leu Asn His Phe Ser Ser Ser Val 

325 330 335 

Tyr Val Gly Lys Pro Lys Gly Asn Asn Trp Phe Glu Lys Gin Thr Asp 

340 345 ,350 

Gly Thr Leu Asp He Ser Cys Pro Pro Trp Met Asp Trp Phe His Gly 
355 360 365 

Gly Leu Gin Phe Gin lie Glu His His Leu Phe Pro Lys Met Pro Arg 
. 370 375 380 

Cys Asn Leu Arg Lys He Ser Pro Tyr Val He Glu Leu Cys Lys Lys 
385 390 395 400 

His. Asn Leu Pro Tyr Asn Tyr Ala Ser Phe Ser Lys Ala Asn Glu Met 

405 . 410 415 

Thr Leu Arg Thr Leu Arg Asn Thr Ala Leu Gin Ala Arg Asp He Thr 

420 425 430 

Lys Pro Leu Pro Lys Asn Leu Val Trp Glu Ala Leu His Thr His Gly 
435 440 445 

<210> 19 

.<211> 1563 

<212> DNA 

<213> Ceratodon purpureus 
<220> 

<221> CDS ^ • 

<222> (1) . . (1563) . ' 

<223> Delta-6-Desaturase 



<400> 



19 
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atg gtg tec cag ggc ggc ggt etc teg cag ggt tec att gaa gaa aac 

Met Val Ser Gin Gly Gly Gly Leu Ser Gin Gly Ser lie Glu Glu Asn 
15 10 15 

att gac gtt gag cac ttg gca acg atg ccc etc gtc agt gac ttc eta 
lie Asp Val Glu His Leu Ala Thr Met Pro Leu Val Ser Asp Phe Leu 

20 25 30 

aat gtc ctg gga acg act ttg ggc cag tgg agt ctt tec act aca ttc 
Asn Val Leu Gly Thr Thr Leu Gly Gin Trp Ser Leu Ser Thr Thr Phe 
35 40 45 

get tte aag agg etc aeg act aag aaa cac agt teg gac ate teg gtg 
Ala Phe Lys Arg Leu Thr Thr Lys Lys His Ser Ser Asp lie Ser Val 
50 55 60 

gag gca caa aaa gaa teg gtt geg egg ggg cea gtt gag aat att tct 
Glu Ala Gin Lys Glu Ser Val Ala Arg Gly Pro Val Glu Asn lie Ser 
65 70 75 80 

caa teg gtt gcg cag ccc ate agg egg agg tgg gtg cag gat aaa aag 
Gin Ser Val Ala Gin Pro He Arg Arg Arg Trp Val Gin Asp Lys Lys 

85 90 95 



gac tge tgg att ata ate aaa gag aag gtg tat gat gtg age acc ttc 
Asp Cys Trp He He He Lys Glu Lys Val Tyr Asp- Val Ser Thr Phe 
115 120 125 

get gag cag cac cet gga ggc aeg gtt ate aae acc tac ttc gga ega 
Ala Glu Gin His Pro Gly Gly Thr Val He Asn Thr Tyr Phe Gly Arg 
130 135 140 

gac gee aca gat gtt ttc tct act ttc cac gca tec acc tea tgg aag 
Asp Ala Thr Asp Val Phe Ser Thr Phe His Ala Ser Thr Ser Trp Lys 
145 150 155 160 

att ctt cag aat ttc tac ate ggg aac ctt gtt agg gag gag ceg act 
He Leii Gin Asn Phe Tyr lie Gly Asn Leu Val Arg Glu Glu Pro Thr 

165 170 175 

ttg gag ctg ctg aag gag tac aga gag ttg aga gcc ctt ttc ttg aga 
Leu Glu Leu Leu Lys Glu Tyr Arg Glu Leu Arg Ala Leu Phe Leu Arg 

180 185 190 

gaa cag ctt ttc aag agt tec aaa tec tac tac ctt ttc aag act etc 
Glu Gin Leu Phe Lys Ser Ser Lys Ser Tyr Tyr Leu Phe Lys Thr Leu 
195 200 205 

ata aat gtt tec att gtt gee aca age att gcg ata ate agt ctg tac 
He Asn Val Ser He Val Ala Thr Ser He Ala He He Ser Leu Tyr 
210 215 220 

aag tct tac egg gcg gtt ctg tta tea- gee agt ttg atg ggc ttg ttt 
Lys Ser Tyr Arg Ala Val Leu Leu Ser Ala Ser Leu Met Gly Leu Phe 
225 230 235 240 

att caa cag tge gga tgg ttg tct cac gat ttt eta cac eat cag gta 
He Gin Gin Cys Gly Trp Leu Ser His Asp Phe Leu His* His Gin Val 

245 250 255 

ttt gag aca egc tgg etc aat gac gtt gtt ggc tat gtg gtc ggc aac 
Phe Glu Thr Arg Trp Leu Asn Asp Val Val Gly Tyr Val Val Gly Asn 

260 265 270 



48 



96 



144 



192 



240 



288 



ceg gtt act tac age ctg aag gat gta get teg cac gat atg ccc cag 336 
Pro Val Thr Tyr Ser Leu Lys Asp Val Ala Ser His Asp Met Pro Gin 

100 105 110 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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gtt gtt ctg gga ttc agt gtc teg tgg tgg aag acc aag cac aac ctg 864 
Val Val Leu Gly Phe Ser Val Ser Trp Trp Lys Thr Lys His Asn Leu 
275 280 285 

cat cat get get ccg aat gaa tgc gae caa aag tac aca ecg att gat 912 
iiis His Ala Ala Pro Asn Glu Cys Asp Gin Lys Tyr Tlir Pro lie Asp 
290 295 300 

gag gat att gat act etc ccc ate att get tgg agt aaa gat etc ttg .960 
Glu Asp lie Asp Thr . Leu Pro lie lie Ala Trp. Ser Lys Asp Leu Leu 
305 310 315 320 

gee act gtt gag age aag ace atg ttg cga gtt ett cag tae cag cac 1008 
Ala Thr Val Glu Ser Lys Thr Met Leu Arg Val Leu Gin Tyr Gin His 

325 330 335 

eta ttc ttt ttg gtt ett ttg aeg ttt gee egg geg agt tgg eta ttt 1056 
Leu Phe Phe Leu Val Leu Leu Thr Phe Ala Arg Ala Ser Tarp Leu Phe 

340 345 350 

tgg age gcg gee ttc act etc agg ccc gag ttg acc ett ggc gag aag 1104 
Trp Ser Ala Ala Phe Thr Leu Arg Pro Glu Leu Thr Leu Gly Glu Lys 
355 360 365 

ett ttg gag agg gga acg atg get ttg cac tac att tgg ttt aat agt 1152 
Leu Leu Glu Arg Gly Thr Met Ala Leu His Tyr lie Trp Phe Asn Ser 
370 375 380 

gtt gcg ttt tat etg etc ccc gga tgg aaa cca gtt gta tgg atg gtg 1200 
Val Ala Phe Tyr Leu Leu Pro Gly Trp Lys Pro Val Val Trp Met Val 
385 390 395 400 

gte age gag etc atg tet ggt tte etg ctg gga tac gta ttt gta etc 1248 
Val Ser Glu Leu Met Ser Gly Phe Leu Leu Gly Tyr Val Phe Val Leu 

405 410 415 

agt cac' aat gga atg gag gtg tac aat acg tea aag gae ttc gtg aat 1296 
Ser His Asn Gly Met Glu Val Tyr Asn Thr Ser Lys Asp Phe Val Asn 

420 425 430 

gee cag att gca teg act cgc gae ate aaa gea ggg gtg ttt aat gat 1344 
Ala Gin lie Ala Ser Thr Arg Asp lie Lys Ala Gly Val Phe Asn Asp 
435 440 445 

tgg ttc acc gga ggt etc aac aga cag att gag eat cat eta ttt cca 1392 
Trp Phe Thr Gly Gly Leu Asn Arg Gin lie Glu His His Leu Phe Pro 
450 455 460 

aeg atg ccc agg cac aac ett aat aaa att tet ect cac gtg gag act 1440 
Thr Met Pro Arg His Asn Leu Asn Lys lie Ser Pro His Val Glu Thr 
465 470 475 480 

ttg tgc aag aag cat gga ctg gtc tac gaa gae gtg age atg get teg 1488 
Leu Cys Lys Lys His Gly Leu Val Tyr Glu Asp Val Ser Met Ala Ser 

485 490 495 

ggc act tac egg gtt ttg aaa aca ett aag gae gtt gee gat get get 1536 
Gly Thr Tyr Arg Val Leu Lys Thr Leu Lys Asp Val Ala Asp Ala Ala 

500 505 510 

tea cac cag cag ett get geg agt tga 1563 
Ser His Gin Gin Leu Ala Ala Ser 
515 520 
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<211> 520 
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<213> Ceratodon purp\ireus 
<400> 20 

Met Val Ser Gin Gly Gly Gly Leu Ser Gin Gly Ser lie Glu Glu Asn 
1 5 10 15 

lie Asp Val Glu His Leu Ala Thr Met Pro Leu Val Ser Asp Phe Leu 

20 25 30 

Asn Val Leu Gly Thr Thr Leu Gly Gin Trp Ser Leu Ser Thr Thr Phe 
35 40 45 

Ala Phe Lys Arg Leu Thr Thr Lys Lys His Ser Ser Asp He Ser Val 
50 55 • ' 60 

Glu Ala Gin Lys Glu Ser Val Ala Arg Gly Pro Val Glu Asn He Ser 
65 70 75 80 

Gin Ser Val Ala Gin Pro He Arg Arg Arg Trp Val Gin Asp Lys Lys 

85 90 95 

Pro Val Thr Tyr Ser Leu Lys Asp Val Ala Ser His Asp Met Pro Gin 

100 105 110 

•Asp Cys Tirp He He He Lys Glu Lys Val Tyr Asp Val Ser Thr Phe 
115 120 125 

Ala Glu Gin His Pro Gly Gly Thr Val He Asn Thr Tyr Phe Gly Arg 
130 135 140 

Asp Ala Thr Asp Val Phe Ser Thr Phe His Ala Ser Thr Ser Trp Lys 
145 150 155 160 

He Leu Gin Asn Phe Tyr He Gly Asn Leu Val Arg Glu Glu Pro Thr 

165 170 175 

Leu Glu Leu Leu Lys Glu Tyr Arg Glu Leu Arg Ala Leu Phe Leu Arg 

180 185 190 

Glu Gin Leu Phe Lys Ser Ser Lys Ser Tyr Tyr Leu Phe Lys Thr Leu 
195 200 205 

• He Asn Val Ser He Val Ala Thr Ser He Ala He He Ser Leu Tyr 
210 215 220 

Lys Ser Tyr Arg Ala Val Leu Leu Ser Ala Ser Leu Met Gly Leu Phe 
225 230 235 240 

He Gin Gin Cys Gly Trp Leu Ser His Asp Phe Leu His His Gin Val 

245 250 255 
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Phe Glu Thr Arg Trp Leu Asn Asp Val Val Gly Tyr Val Val Gly Asn 

260 265 270 

Val Val Leu Gly Phe Ser Val Ser Trp Trp Lys Thr Lys His Asn Leu 
275 280 . 285 

His His Ala Ala Pro Asn Glu Cys Asp Gin Lys Tyr Thr Pro lie Asp 
290 295 .300 

Glu Asp lie Asp Thr Leu Pro He He Ala Trp Ser Lys Asp Leu Leu 
305 310 315 320 

Ala Thr Val Glu Ser Lys Thr Met Leu Arg Val Leu Gin Tyr Gin His 

325 330 335 

Leu Phe Phe Leu Val Leu Leu Thr Phe Ala Arg Ala Ser Trp Leu Phe 

340 345 350 



Trp Ser Ala Ala Phe Thr Leu Arg Pro Glu Leu Thr Leu Gly Glu Lys 
355 360 365 

• ^ 

Leu Leu Glu Arg Gly Thr Met Ala Leu His Tyr He Trp Phe Asn Ser. 
370 375 380 

Val Ala Phe Tyr Leu Leu Pro Gly Tirp Lys Pro Val Val Trp Met Val 
385 390 - 395 400 

Val Ser Glu Leu Met Ser Gly Phe Leu Leu Gly Tyr Val Phe Val Leu 

405 * 410 415 

Ser His Asn Gly Met Glu Val Tyr Asn Thr Ser Lys Asp Phe Val Asn 

420 425 430 



Ala Gin lie Ala Ser Thr Arg Asp He Lys Ala Gly Val Phe Asn Asp 
435 440 445 

Trp Phe Thr Gly Gly Leu Asn Arg Gin He Glu His His Leu Phe Pro 
450 455 460 

Thr Met Pro Arg His Asn Leu Asn Lys He Ser Pro His Val Glu Thr 
465 470 475 480 

Leu Cys Lys Lys His Gly Leu Val Tyr Glu Asp Val Ser Met Ala Ser 

485 490 495 



Gly Thr Tyr Arg Val Leu Lys Thr Leu Lys Asp Val Ala Asp Ala Ala 

500 505 510 



Ser His Gin Gin Leu Ala Ala Ser 
515 520 
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<220> 




<221> 
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<222> 


(1)..(1434) 


<223> 


Delta-6-Desaturase 



<400> 21 

atg ggc aaa gga ggg gac get egg gcc teg aag ggc tea acg gcg get 48 
Met Gly Lys Gly Gly Asp Ala Arg Ala Ser hys Gly Ser Thr Ala Ala 
1 5 10 • 15 



cgc aag ate agt tgg cag gaa gtc aag ace cac gcg tct ecg gag gac 
Arg Lys lie Ser Trp Gin Glu Val Lys Thr His Ala Ser Pro Glu Asp 

20 25 30 



gaa cat ccc gga ggc gcc gtc att ttc acg cac gcc ggt gac gac atg 
Glu His Pro Gly Gly Ala Val lie Phe Thr His Ala Gly Asp Asp Met 
50 55 60 



etc ate atg atg ggc. atg ttc aag tec aac aag tgg ttc tac gtc tac 
Leu He Met Met Gly Met Phe Lys Ser Asn Lys Trp Phe Tyr Val Tyr 
115 120 125 



cac aac gga cae cac gcc gtc ccc aac etc cac tgc tee tec gea gtc 
His Asn Gly His His Ala Val Pro Asn Leu His Cys Ser Ser Ala Val 
210 215 220 



96 



gee tgg ate att cac tec aat aag gtc tac gac gtg tec aac tgg cac- 144 
Ala Trp He He His Ser Asn Lys Val Tyr Asp Val Ser Asn Trp His 
35 40 45 



192 



acg gac att ttc get gee ttt cac gca ccc gga teg cag teg etc atg . 240 
Thr Asp He Phe Ala Ala Phe His Ala Pro Gly Ser Gin. Ser Leu Met 
65 70 75 80 

aag aag ttc tac att ggc gaa ttg etc ecg gaa acc ace ggc aag gag 288 
Lys Lys Phe Tyr He Gly Glu Leu Leu Pro Glu Thr Thr Gly Lys Glu 

85 90 95 

ecg cag caa ate gcc ttt gaa aag ggc tac cgc gat etg cgc tec aaa 336 
Pro Gin Gin He Ala Phe Glu Lys Gly Tyr Arg Asp Leu Arg Ser Lys 

100 105 110 



384 



aag tgc etc age aac atg gcc att tgg gcc gcc gcc tgt get etc gtc 432 
Lys Cys Leu Ser Asn Met Ala He Trp Ala Ala Ala Cys Ala Leu Val 
130 • 135 140 

ttt tac teg gac cgc ttc tgg gta cac etg gcc age gcc gtc atg etg 480 
Phe Tyr Ser Asp Arg Phe Trp Val His Leu Ala Ser Ala Val Met Leu 
145 150 155 160 

gga aca ttc ttt cag cag teg gga tgg ttg gea cac gac ttt etg cac 528 
Gly Thr Phe Phe Gin Gin Ser Gly Trp Leu Ala His Asp Phe Leu His 

165 170 175 

cac cag gtc ttc acc aag cgc aag cac ggg gat etc gga gga etc ttt 576 
His Gin Val Phe Thr Lys Arg Lys His Gly Asp Leu Gly Gly Leu Phe 

180 185 190 

tgg ggg aac etc atg cag ggt tac tec gta cag tgg tgg aaa aac aag 624 
Trp Gly Asn Leu Met Gin Gly Tyr Ser Val Gin Trp Trp Lys Asn Lys 
195 200 205 



672 
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gcg caa gat ggg gac ccg gac ate gat acc atg ccc ctt etc gee tgg 720 

Ala Gin Asp Gly Asp Pro Asp lie Asp Thr Met Pro Leu Leu Ala Trp 
225 230 235 240 

tec gtc cag caa gcc cag tct tac egg gaa etc caa gee gac gga aag 768 
Ser Val Gin Gin Ala Gin Ser Tyr Arg Glu Leu Gin Ala Asp Gly Lys 

245 250 255 

gat teg ggt ttg gtc aag ttc atg ate cgt aac caa tec tac ttt tac 816 
Asp Ser Gly Leu Val Lys Phe Met lie Arg Asn Gin Ser Tyr Phe Tyr 

260 265 270 

ttt ccc ate ttg ttg etc gcc cgc etg teg tgg ttg aac gag tec ttc 864 
Phe Pro lie Leu Leu Leu Ala Arg Leu Ser Trp Leu Asn Glu Ser Phe 
275 280 285 

aag tgc gcc ttt ggg ctt gga get gcg teg gag aac get get etc gaa 912 
Lys Cys Ala Phe Gly Leu Gly Ala Ala Ser Glu Asn Ala Ala Leu Glu 
290 295 300 

etc aag gcc aag ggt ctt cag tac ccc ctt ttg gaa aag get ggc ate 960 
Leu Lys Ala Lys Gly Leu Gin Tyr Pro Leu Leu Glu Lys Ala Gly He 
305 310 315 320 

ctg etg cae tac get tgg atg ctt aca gtt teg tec ggc ttt gga cgc 1008 
Leu Leu His Tyr Ala Trp Met Leu Thr Val Ser Ser Gly Phe. Gly Arg 

325 330 335 

ttc teg ttc gcg tac acc gea ttt tac ttt eta. acc gcg acc gcg tec 1056 
• Phe Ser Phe Ala Tyr Thr Ala Phe Tyr Phe Leu Thr Ala Thr Ala Ser 

340 345 350 

tgt gga ttc ttg etc gcc att gtc ttt ggc etc ggc cac aac ggc atg 1104 
Cys Gly Phe Leu Leu Ala He Val Phe Gly Leu Gly His Asn Gly Met 
355 . 360 365 

gee acc tac aat gcc gac gcc cgt ccg gac ttc tgg aag etc caa gtc 1152 
Ala Thr Tyr Asn Ala Asp Ala Arg Pro Asp Phe Trp Lys Leu Gin Val 
370 375 380 

acc aeg act cgc aac gtc acg ggc gga cac ggt ttc ccc caa gcc ttt 1200 
Thr Thr Thr Arg Asn Val Thr Gly Gly His Gly Phe Pro Gin Ala Phe 
385 390 395 400 

gtc gac tgg ttc tgt ggt ggc etc cag tac caa gtc gac cac cac tta 1248 
Val Asp Trp Phe Cys Gly Gly Leu Gin Tyr Gin Val Asp His His Leu 

405 410 415 • 

ttc ccc age etg ccc cga cac aat ctg gcc aag aca cac gea ctg gtc 1296 
Phe Pro Ser Leu. Pro Arg His Asn Leu Ala Lys Thr His Ala Leu Val- 

420 425 430 

gaa teg ttc tgc aag gag tgg ggt gtc cag tac cac gaa gcc gac ctt 1344. 
Glu Ser Phe Cys Lys Glu Trp Gly Val Gin Tyr His Glu Ala Asp Leu 
435 440 445 

gtg gac ggg acc atg gaa gtc ttg cae cat ttg ggc age gtg gcc ggc 1392 
Val Asp Gly Thr Met Glu Val Leu His His Leu Gly Ser Val Ala Gly 
450 455 460 

gaa ttc gtc gtg gat ttt gta cgc gat gga ccc gcc atg taa 1434 
Glu Phe Val Val Asp Phe Val Arg Asp Gly Pro Ala Met 
465 470 475 
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<213> PhaeodactylutQ tricomutum 
<400> 22 

Met Gly Lys Gly Gly Asp Ala Arg Ala Ser Lys Gly Ser Thr Ala Ala 
1 5 ' 10 15 

Arg Lys Xle Ser Trp Gin Glu Val Lys Thr His Ala Ser Pro Glu Asp 

20 25 30 

# 

Ala Trp lie lie His Ser Asn Lys Val Tyr Asp Val Ser Asn Trp His 
35 40 45 

Glu His Pro Gly Gly Ala Val He Phe Thr His Ala Gly Asp Asp Met 
50 55 60 

Thr Asp He Phe Ala Ala Phe His Ala Pro Gly Ser Gin Ser Leu Met 
65 70 75 80 

Lys Lys Phe Tyr Xle Gly Glu Leu Leu Pro Glu Thr Thr Gly Lys Glu 

85 90 95 

Pro Gin Gin He Ala Phe Glu Lys Gly Tyr Arg Asp Leu Arg Ser Lys 

100 105 110 

Leu He Met Met Gly Met Phe Lys Ser Asn Lys Trp Phe Tyr Val Tyr 
lis 120 125 

Lys Cys Leu Ser Asn Met Ala He Trp Ala Ala Ala Cys Ala Leu Val 
130 135 140 

Phe Tyr Ser Asp Arg Phe Trp Val His Leu Ala Ser Ala Val Met Leu 
145 150 155 160 

Gly Thr Phe Phe Gin Gin Ser Gly Trp Leu Ala His Asp Phe Leu His 

165 170 175 

His Gin Val Phe Thr Lys Arg Lys His Gly Asp Leu Gly Gly Leu Phe 

180 185 190 

Trp Gly Asn Leu Met Gin Gly Tyr Ser Val Gin Trp Trp Lys Asn Lys 
195 200 205 

His Asn Gly His His Ala Val Pro Asn Leu His Cys Ser Ser Ala Val 
210 215 220 

Ala Gin Asp Gly Asp Pro Asp He Asp Thr Met Pro Leu Leu Ala Trp 
225 230 235 240 

Ser Val Gin Gin Ala Gin Ser Tyr Arg Glu Leu Gin Ala Asp Gly Lys 

245 250 255 
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40 



Asp Ser Gly Leu Val Lys Phe Met lie Arg Asn Gin 

260 265 



Tyr Phe Tyr 

270 



Phe Pro lie Leu Leu Leu Ala Arg Leu Ser Trp Leu Asn Glu Ser Phe 
275 280 285 



Lys Cys Ala Phe Gly Leu Gly Ala Ala Ser Glu Ash Ala Ala Leu Glu 
290 .295 300 



Leu Lys Ala Lys Gly Leu Gin Tyr Pro Leu Leu Glu Lys Ala Gly lie 
305 310 315 • 320 



Leu Leu His Tyr Ala Trp Met Leu Thr Val Ser Ser Gly Phe Gly Arg 

325 330 335 



Phe Ser Phe Ala Tyr Thr Ala Phe Tyr Phe- Leu Thr Ala Thr Ala Ser 

340 345 350 



Cys Gly Phe Leu Leu Ala Xle Val Phe Gly Leu Gly His Asn Gly Met 
355 360 365 



Ala Thr Tyr Asn Ala Asp Ala Arg Pro Asp Phe Trp Lys Leu Gin Val 
370 375 380 



Thr Thr Thr Arg Asn Val Tlir Gly Gly His Gly Phe Pro Gin Ala Phe 
385 390 395 400 



Val Asp Trp Phe Cys Gly Gly Leu Gin Tyr Gin Val Asp His His Leu 

405 -410 415 



Phe Pro Ser Leu Pro Arg His Asn Leu Ala Lys Thr His Ala Leu Val 

420 425 430 



Glu Ser Phe Cys Lys Glu Trp Gly Val Gin Tyr His Glu Ala Asp Leu 
435 "440 445 



Val Asp Gly Thr Met Glu Val Leu His His Leu Gly Ser Val Ala Gly 
450 455 460 



Glu Phe Val Val Asp Phe Val Arg Asp Gly Pro Ala Met 

475 



465 


470 
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atg gta ttc gcg ggc ggt gga ctt cag cag ggc tct etc gaa gaa aac 48 
Met Val Phe Ala Gly Gly Gly Leu Gin Gin Gly Ser Leu Glu Glu Asn 
15 10 15 • 

ate gac gtc gag cac att gcc agt atg tct etc ttc age gac ttc tte 96 
He Asp Val Glu His lie Ala Ser Met Ser Leu Phe Ser Asp Phe Phe 

20. . 25 .30 

agt tat gtg tct tea act gtt ggt teg tgg age gta cac agt ata caa 144 
Ser Tyr Val Ser Ser Thr Val Gly Ser Trp Ser Val His Ser He Gin 
35 40 45 

cct ttg aag ege etg acg agt aag aag cgt gtt teg gaa age get gcc 192 
Pro Leu Lys Arg Leu Thr Ser Lys Lys Arg Val Ser Glu Ser Ala Ala 

50 55 60 , 

gtg caa tgt ata tea get gaa gtt eag aga aat teg agt ace cag gga 240 
Val Gin Cys He Ser Ala Glu Val Gin Arg Asn Ser Ser Thr Gin Gly 
65 70 75 80 

act gcg gag gca etc gca gaa tea gtc gtg aag cec acg aga cga agg 288 
Thr Ala Glu Ala Leu Ala Glu Ser Val Val Lys Pro Thr Arg Arg Arg 

85 90 95 

tea tct cag tgg aag aag teg aca cac ccc eta tea gaa gta gca gta 336 
Ser Sex Gin Trp Lys Lys Ser Thr His Pro Leu Ser Glu Val Ala Val 

100 105 iio 

cac aac aag eca age gat tgc tgg att gtt gta aaa aac aag gtg tat 384 
His Asn Lys Pro Ser Asp Cys Trp He Val Val Lys Asn Lys Val Tyr 
115 120 - 125 

gat gtt tec aat ttt gcg gac gag cat ccc gga gga tea gtt att agt 432 , 

Asp Val Ser Asn Phe Ala Asp Glu His Pro Gly Gly Ser Val He Ser 
130 135 140 

act tat ttt gga cga gac ggc aca gat gtt ttc tct agt ttt cat gca 480 
Thr Tyr Phe Gly Arg Asp Gly Thr Asp Val Phe Ser Ser Phe His Ala 
145 150 155 160 



get tct aca tgg aaa att ctt caa gac ttt tac att ggt gac gtg gag 
Ala Ser Thr Trp Lys He Leu Gin Asp Phe Tyr He Gly Asp Val Glu 

165 170 175 



528 



agg gtg gag ccg act eca gag ctg etg aaa gat ttc cga gaa atg aga 576 
Arg Val Glu Pro Thr Pro Glu Leu Leu Lys Asp Phe Arg Glu Met Arg 

180 185 190 

get ctt ttc ctg agg gag caa ctt ttc aaa agt teg aaa ttg tac tat 624 
Ala Leu Phe Leu Arg Glu Gin Leu Phe Lys Ser Ser Lys Leu Tyr Tyr 
195 200 205 

gtt atg aag ctg etc acg aat gtt get att ttt get gcg age att gca 672 
Val Met Lys Leu Leu Thr Asn Val Ala He Phe Ala Ala Ser He Ala 
210 215 220 

ata ata tgt tgg age aag act att tea gcg gtt ttg get tea get tgt 720 
He He Cys Trp Ser Lys Thr He Ser Ala Val Leu Ala Ser Ala Cys 
225 230 235 240 

atg atg get ctg tgt ttc caa cag tgc gga tgg eta tec cat gat ttt 768 
Met Met Ala Leu Cys Phe Gin Gin Cys Gly Trp Leu Ser His Asp Phe 

245 250 255 



etc cac aat cag gtg ttt gag aca ege tgg ctt aat gaa gtt gtc ggg 
Leu His Asn Gin Val Phe Glu Thr Arg Trp Leu Asn Glu Val Val Gly 

260 265 . 270 



816 
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tat gtg ate ggc aac gcc gtt ctg ggg ttt agt aca ggg tgg tgg aag 864 
Tyr Val lie Gly Asn Ala Val Leu Gly Phe Ser Thr Gly Trp Trp liys 
275 280 285 

gag aag cat aac ctt cat. cat get get cca aat gaa tge gat cag act 912 
Glu Lys His Asn Leu His His Ala Ala Pro Asn Glu Cys Asp Gin Thr 
290 295 300 

tac caa cca att gat gaa gat att gat act etc ccc etc att gcc tgg 960 
Tyr Gin Pro lie Asp Glu Asp He Asp Thr Leu Pro Leu He Ala Trp 
305 310 .315 320- 

agc aag gac ata ctg gee aca gtt gag aat aag aca ttc ttg ega ate 1008 
Ser Lys Asp He Leu Ala Thr Val Glu Asn Lys Thr Phe Leu Arg He 

325 330 335 

etc caa tac cag cat ctg ttc ttc atg ggt ctg tta ttt ttc gcc cgt 1056 
Leu Gin Tyr Gin His Leu Phe Phe Met Gly Leu Leu Phe Phe Ala Arg 

340 345 350 

ggt agt tgg etc ttt tgg age tgg aga tat ace tet aca gca gtg etc 1104. 
Gly Ser Trp Leu Phe Trp Ser Trp Arg Tyr Thr Ser Thr Ala Val Leu 
355 360 365 

tea cct gtc gac agg ttg ttg gag aag gga act gtt ctg ttt cac tac 1152 . 

Ser Pro Val Asp Arg Leu Leu Glu Lys Gly Thr Val Leu Phe His Tyr 
370 375 380 

ttt tgg ttc gtc ggg aca gcg tge tat ctt etc cct ggt tgg aag cca 1200 
Phe Trp Phe Val Gly Thr Ala Cys Tyr Leu Leu Pro. Gly Trp Lys Pro 
385 390 . 395 400 

tta gta tgg atg gcg gtg act gag etc atg tee ggc atg ctg ctg ggc 1248 
Leu Val . Trp Met Ala Val Thr Glu Leu Met Ser Gly Met Leu Leu Gly 

405 410 415 

ttt gta ttt gta ctt age eac aat ggg atg gag gtt tat aat teg tct 1296 
Phe Val Phe Val Leu Ser His Asn Gly Met Glu Val Tyr Asn Ser Ser 

429 425 430 

aaa gaa ttc gtg agt gca cag ate gta tec aca egg gat ate aaa gga 1344 
Lys Glu Phe Val Ser Ala Gin He Val Ser Thr Arg Asp lie Lys Gly 
435 440 445 

aac ata ttc eiac gac tgg ttc act ggt ggc ctt aac agg caa ata gag 1392 
Asn He Phe Asn Asp Trp Phe Thr Gly Gly Leu Asn Arg Gin He Glu 
450 455 460 

■ * , 

cat cat ctt ttc cca aca atg ccc agg cat aat tta aac aaa ata gca 1440 
His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Lys He Ala 
465 470 475 480 

cct aga gtg gag gtg ttc tgt aag aaa cac ggt ctg gtg tac gaa gac 1488 
Pro Arg Val Glu Val Phe Cys Lys Lys His Gly Leu Val Tyr Glu Asp 

485 490 495 

gta tct att get ace ggc act tge aag gtt ttg aaa gca ttg aag gaa 1536 
Val Ser He Ala Thr Gly Thr Cys Lys Val Leu Lys Ala Leu Lys Glu 

500 ' 505 - . 510 

# 

gtc gcg gag get gcg gca gag cag cat get ace acc agt taa 1578 
Val Ala Glu Ala Ala Ala Glu Gin His Ala Thr Thr Ser 
515 . 520 525. 



<210> 
<211> 
<212> 



24 

525 

PRT 
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<213> Physcomitrella patens 
<400> 24 

Met Val Phe Ala. Gly Gly Gly Leu Gin Gin Gly Ser Leu Glu Glu Asn 
15 10 15 

lie Asp Val Glu His lie Ala Ser Met Ser Leu Phe Ser Asp Phe Phe 

20 25 30 

Ser Tyr Val Ser Ser Thr Val Gly Ser Trp Ser Val His Ser lie Gin 
35 40 45 

Pro Leu Lys Arg Leu Thr Ser Lys Lys Arg Val Ser Glu Ser Ala Ala 
50 55 60 

Val Gin Cys He Ser Ala Glu Val Gin Arg Asn Ser Ser Thr Gin Gly 
65 70 75 80 

Thr Ala Glu Ala Leu Ala Glu Ser Val Val Lys Pro Thr Arg Arg Arg 

85 90 95 

Ser Ser Gin Trp Lys Lys Ser Thr His Pro Leu Ser Glu Val Ala Val 

100 105 110 

His Asn Lys Pro Ser Asp Cys Trp He Val Val Lys Asn Lys Val Tyr 
115 120 125 

Asp Val Ser Asn Phe Ala Asp Glu His Pro Gly Gly Ser Val He Ser 
130 135 140 

Thr Tyr Phe Gly Arg Asp Gly Thr Asp Val Phe Ser Ser Phe His Ala 
, 145 150 155 160 



Ala Ser Thr Trp -Lys He Leu Gin Asp Phe Tyr He Gly Asp Val Glu 

165 170 175 



Arg Val Glu Pro Thr Pro Glu Leu Leu Lys Asp Phe Arg Glu Met Arg 

180 185 190 



Ala Leu Phe Leu Arg Glu Gin Leu Phe Lys Ser Ser Lys Leu Tyr Tyr 
195 200 205 



Val Met Lys Leu Leu Thr Asn Val Ala He Phe Ala Ala Ser lie Ala 
210 215 220 



He He Cys Trp Ser Lys Thr He Ser Ala Val Leu Ala Ser Ala Cys 
225 230 235 240 



Met Met Ala Leu Cys Phe Gin Gin Cys Gly Tirp Leu Ser His Asp Phe 

245 250 255 
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Leu His Asn Gin Val Phe Glu Thr Arg Trp Leu Asn Glu Val Val Gly 

260 265 . . 270 

Tyr Val lie Gly Asn Ala .Val Leu Gly Phe Ser Thr Gly Trp Trp Lys 
275 280 285 

Glu Lys His Asn Leu His His Ala Ala Pro Asn Glu Cys Asp Gin Thr 
290 295 300 

Tyr Gin Pro lie Asp Glu Asp lie Asp Thr Leu Pro Leu lie Ala Trp 
305 310 315 . . • 320 

Ser Lys Asp He Leu Ala Thr Val Glu Asn Lys Thr Phe Leu Arg He 

325 330 335 

■ * 

Leu Gin Tyx Gin His Leu Phe Phe Met Gly Leu Leu Phe Phe Ala Arg 

340 345 350 

Gly Ser Trp Leu Phe Trp Ser Trp Arg Tyr Thr Ser Thr Ala Val Leu 
355 360 365 



Ser Pro Val Asp Arg Leu Leu Glu Lys Gly Thr Val Leu Phe His Tyr 
370 375 380 



Phe Trp Phe Val Gly Thr Ala Cys Tyr Leu Leu Pro Gly Trp Lys Pro 
385 390 395 400 



Leu Val Trp Met Ala Val Thr Glu Leu Met Ser Gly Met Leu Leu Gly 

405 410 415 



Phe Val Phe Val Leu Ser His Asn Gly Met Glu Val Tyr Asn Ser Ser 

420 425 430 



Lys Glu Phe Val Ser Ala Gin He Val Ser Thr Arg Asp He Lys Gly 
435 440 . 445 



Asn He Phe Asn Asp Trp Phe Thr Gly Gly Leu Asn Arg Gin He Glu 
450 455 460 



His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Lys He Ala 
465 470 475 480 



Pro Arg Val Glu Val Phe Cys Lys Lys His Gly Leu Val Tyr Glu Asp 

485 490 ■ 495 



Val Ser He Ala Thr Gly Thr Cys Lys Val Leu Lys Ala Leu Lys Glu 

500 505 510 



Val Ala Glu Ala Ala Ala Glu Gin His Ala Thr Thr Ser 
515 520 525 
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<210> 


25 






<212> 




<213> 


CaenorhcLbditls elegaxis 


<220> 




<221> 


CDS 


<222> 


(1) . . (1332) 


<223> 


Del ta- 6 -Desatur ase 



<400> 25 , • 

atg gtc gtc gac aag aat gcc tec ggg ctt cga atg aag gtc gat: ggc 48 

Met Val Val Asp Lys Asn Ala Ser Gly Leu Arg Met Lys Val Asp Gly 
15 10 15 

aaa tgg etc tac ctt age gag gaa ttg gtg aag aaa cat eca gga gga 96 
Lys Tirp Leu Tyr Leu Ser Glu Glu Leu Val Lys Lys His Pro Gly Gly 

20 25 30 

get gtt att gaa caa tat aga aat teg gat get act cat att ttc cac 144 
Ala Val lie Glu Gin Tyr Arg Asn Ser Asp Ala Thr His lie Phe His 
35 '40 45 

get ttc cac gaa gga tet tct cag get tat aag caa ctt gac ctt ctg 192 
Ala Phe His Glu Gly Ser Ser Gin Ala Tyr Lys Gin Leu Asp Leu Leu 
50 55 60 

aaa aag cac gga gag cac gat gaa ttc ctt gag aaa caa ttg gaa aag 240 
Lys Lys His Gly Glu His Asp Glu Phe Leu Glu Lys Gin Leu Glu Lys 
65 70 75 80 

aga ctt gac aaa gtt gat ate aat gta tea gca tat gat gtc agt gtt 288 
Arg Leu Asp Lys Val Asp lie Asn Val Ser Ala Tyr Asp Val Ser Val 

85 90 95 

gca caa gaa aag aaa atg gtt gaa tea ttc gaa aaa eta cga cag aag 336 
Ala Gin Glu Lys Lys Met Val Glu Ser Phe Glu Lys Leu Arg Gin Lys 

100 105 110 

ctt eat gat gat gga tta atg aaa gca aat gaa aca tat ttc ctg ttt 384 
Leu His Asp Asp Gly Leu Met Lys Ala Asn Glu Thr Tyr Phe Leu Phe 
115 120 125 

aaa gcg att tea aca ctt tea att atg gca ttt gca ttt tat ctt cag 432 
Lys Ala lie Ser Thr Leu Ser lie Met Ala Phe Ala Phe Tyr Leu Gin 
130 135 • 140 

• 

tat ctt gga tgg tat att act tct gca tgt tta tta gca ctt gca tgg 480 
Tyr Leu Gly Trp Tyr lie Thr Ser Ala Cys Leu Leu Ala Leu Ala Trp 
145 150 155 160 

caa caa ttc gga tgg tta aca eat gag ttc tgc cat caa cag cca aca 528 
Gin Gin Phe Gly Trp Leu Thr His Glu Phe Cys His Gin Gin Pro Thr 

165 170 175 

aag aac aga ect ttg aat gat act att tct. ttg ttc ttt ggt aat ttc 576 
Lys Asn Arg Pro Leu Asn Asp Thr lie Ser Leu Phe Phe Gly Asn Phe 

180 185 190 

tta caa gga ttt tea aga gat tgg tgg aag gac aagr cat. aac act cat 624 
Leu Gin Gly Phe Ser Arg Asp Trp Trp Lys Asp Lys His Asn Thr His 
195 200 205 

cac get gcc aca aat gta att gat eat gac ggt gat ate gac ttg gca 672 
His Ala Ala Thr Asn Val lie Asp His Asp Gly Asp lie Asp Leu Ala 
210 215 220 
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cca ctt ttc gca ttt att cca gga gat ttg tgc aag tat aag gcc age 
Pro I*eu Phe Ala Phe lie Pro Gly Asp Leu Cys Lys Tyr Lys Ala Ser 
225 230 235 240 



acc gca atg ctt cca atg etc cgt ttc tea tgg act ggt cag tea gtt 
Thr Ala Met Leu Pro Met Leu Arg Phe Ser Trp Thr Gly Gin Ser Val 

260 265 270 

caa tgg gta ttc aaa gag aat caa atg gag tac aag gtc tat caa aga 
Gin Trp Val Phe Lys Glu Asn Gin Met Glu Tyr Lys Val Tyr Gin Arg 
275 280 285 

aat gca ttc tgg gag caa gca aca att gtt gga cat tgg get tgg gta 
Asn Ala Phe Trp Glu Gin Ala Thr lie Val Gly His Trp Ala Trp Val 
290 295 300 

ttc tat caa ttg ttc tta tta cca aca tgg cca ctt egg gtt get tat 
Phe Tyr Gin Leu Phe Leu Leu Pro Thr Trp Pro Leu Arg Val Ala Tyr 
305 310 315 320 

ttc att att tea caa atg gga gga ggc ctt ttg att get cac. gta gtc 
Phe He He Ser Gin Met Gly Gly Gly Leu Leu lie Ala His Val Val 

325 330 335 

act ttc aac cat aac tct gtt gat aag tat cca gcc aat tct cga att 
Thr Phe Asn His Asn Ser Val Asp Lys Tyr Pro Ala Asn Ser Arg He 

. 340 345 350 

tta aac aac ttc gcc get ctt caa att ttg acc aca cgc aac atg act 
Leu Asn Asn Phe Ala Ala Leu Gin He Leu Thr Thr Arg Asn Met Thr 
355 360 365 

cca tct cca ttc att gat tgg ctt tgg ggt. gga etc aat tat cag ate 
Pro Ser Pro Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin He 
370 375 380 

gag cac cac ttg ttc cca aca atg cca cgt tgc aat ctg aat get .tgc 
Glu His His Leu Phe Pro Thr Met Pro Arg Cys Asn Leu Asn Ala Cys 
385 390 - 395 400 

gtg aaa tat gtg aaa gaa tgg tgc aaa gag aat aat ctt cct tac etc 
Val Lys Tyr Val Lys . Glu Trp Cys Lys Glu Asn Asn Leu Pro Tyr Leu 

405 410 415 

gtc gat gae tac ttt gac gga tat gca atg aat ttg caa caa ttg aaa 
Val Asp Asp Tyr Phe Asp Gly Tyr Ala Met Asn Leu Gin Gin Leu Lys 

420 425 . 430 



720 



ttt gaa aaa gca att etc aag att gta cca tat caa cat etc tat ttc 768 
Phe Glu Lys Ala He Leu Lys He Val Pro Tyr Gin His Leu Tyr Phe 

245 250 255 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



aat atg get gag cac att caa get aaa get gcc taa 1332 
Asn Met Ala Glu His He Gin Ala Lys Ala Ala 
435 440 



<210> 26 

<211> 443 

<212> PRT 

<213> Caenorhabditis elegans 

<400> 26 



Met Val Val Asp Lys Asn Ala Ser Gly Leu Arg Met Lys Val Asp Gly 
1 5 10 . ' 15 
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Lys Trp Leu Tyr Leu Ser Glu Glu Leu Val Lys Lys His Pro Gly Gly 

20 25 30 

Ala Val lie Glu Gin Tyr Arg Asn Ser Asp Ala Thr His He Phe His 
35 40 45 

Ala. Phe His Glu Gly Ser Ser Gin Ala Tyr Lys Gin Leu Asp Leu Leu 
50 55 60 

Lys Lys His Gly Glu His Asp Glu Phe Leu Glu Lys Gin Leu Glu Lys 
65 70 75 80 

Arg Leu Asp Lys Val Asp He Asn Val Ser Ala Tyr Asp Val Ser Val 

85 90 95 

Ala Gin Glu Lys Lys Met Val Glu Ser Phe Glu Lys Leu Arg Gin Lys 

100 105 110 

Leu His Asp Asp Gly Leu Met Lys Ala Asn Glu Thr Tyr Phe Leu Phe 
115 120 125 

Lys Ala He Sep Thr Leu Ser He Met Ala Phe Ala Phe Tyr Leu Gin 
130 135 140 

Tyr Leu Gly Trp Tyr He Thr Ser Ala Cys Leu Leu Ala Leu Ala Trp 
145 150 155 160 

Gin Gin Phe Gly Trp Leu Thr His Glu Phe Cys His Gin Gin Pro Thr 

165 • 170 175 

« 

Lys Asn Arg Pro Leu Asn Asp Thr He Ser Leu Phe Phe Gly Asn Phe 

180 185 190 

Leu Gin Gly Phe Ser .Arg Asp Trp Trp Lys Asp Lys His Asn Thr His 
195 200 205 

His Ala Ala Thr Asn Val He Asp His Asp Gly Asp He Asp Leu Al^ 
210 215 220 

Pro Leu Phe Ala Phe He Pro Gly Asp Leu Cys Lys Tyr Lys Ala Ser 
225 230 235 240 

Phe Glu Lys Ala He Leu Lys He Val Pro Tyr Gin His Leu Tyr Phe 

245 250 255 

Thr Ala Met Leu Pro Met Leu Arg Phe Ser Trp Thr Gly Gin Ser Val 

260 265 270 



Gin Trp Val Phe Lys Glu Asn Gin Met Glu Tyr Lys Val Tyr Gin Arg 
275 280 285 
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Asn Ala Phe Trp Glu Gin Ala Thr He Val Gly His Trp Ala Trp Val 
290 295 300 

Phe Tyr Gin Leu Phe Leu . Leu Pro Thr Trp Pro Leu Arg Val Ala Tyr 
305 310 315 320 

Phe He He Ser Gin Met Gly Gly Gly Leu Leu He Ala His Val Val 

325 330 335 

Thr Phe Asn His Asn Ser Val Asp Lys Tyr Pro Ala Asn Ser Arg He 

340 345 350 . 

Leu Asn Asn Phe Ala Ala Leu Gin He Leu Thr Thr Arg Asn Met Thr 
355 360 365 

Pro Ser Pro Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin He 
370 375 380 

Glu His His Leu Phe Pro Thr Met Pro Arg Cys Asn Leu Asn Ala Cys 
385 390 395 400 

Val Lys Tyr Val Lys Glu Tarp Cys Lys Glu Asn Asn Leu Pro Tyr Leu 

405 410 415 

Val Asp Asp Tyr Phe Asp Gly Tyr Ala Met Asn Leu Gin Gin Leu Lys 

420 425 430 

Asn Met Ala Glu His He Gin Ala Lys Ala Ala 

440 





435 


<210> 


27 


<211> 


873 


<212> 


DNA 


<213> 


Physcomitrella patens 


<220> 




<221> 


CDS 


<222> 


(1) . . (873) 


<223> 


Del ta-6 -Elongase 


<400> 


27 



atg gag gtc gtg gag aga ttc tac ggt gag ttg gat ggg aag gtc teg 48 
Met Glu Val Val Glu Arg Phe Tyr Gly Glu Leu Asp Gly Lys Val Ser 
15 10 15 

cag ggc gtg aat gca ttg ctg ggt agt ttt ggg gtg gag ttg acg gat 96 
Gin Gly Val Asn Ala Leu Leu Gly Ser Phe Gly Val Glu Leu Thr Asp 

20 25 30 

acg ccc act acc aaa ggc ttg ccc etc gtt gac agt ccc aca ccc ate 144 
Thr Pro Thr Thr Lys Gly Leu Pro Leu Val Asp Ser Pro Thr Pro He 
35 .40 45 

gtc etc ggt gtt tct gta tac ttg act att gtc att gga ggg ctt ttg 192 
Val Leu Gly Val Ser Val Tyr Leu Thr He Val He Gly Gly Leu Leu 
50 55 60 
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tgg ata aag gcc agg gat ctg aaa ccg cgc gcc teg gag cca ttt ttg 240 

Trp lie Lys Ala Arg Asp Deu Lys Pro Arg Ala Ser Glu Pro Phe Xieu 
65 70 75 80 

etc caa get ttg gtg ctt gtg cac aac ctg ttc tgt ttt gcg ctcagt 288 
Leu Gin Ala Leu Val Leu Val His Asn Leu Phe Cys Phe Ala lieu Ser 

85 90 95 , 

ctg tat atg tgc gtg ggc. ate get tat cag get att ace tgg egg tae 336 
Leu Tyr Met Cys Val Gly lie Ala Tyr Gin Ala He Thr Trp Arg Tyr 

100 105 110 

tct etc tgg ggc aat gca tac aat cct aaa cat aaa gag atg gcg att 384 
Ser Leu Trp Gly Asn Ala Tyx Asn Pro Lys His Lys Glu Met Ala He 
115 120 125 

etg gta tac ttg ttc tac atg tct aag tac gtg gaa ttc atg gat acc 432 
Leu Val Tyr Leu Phe Tyr Met Ser Lys Tyr Val Glu Phe Met Asp Thr 
130 135' 140 

gtt ate atg ata etg aag cgc age acc agg caa ata age ttc etc cac . 480 
Val He Met He Leu Lys Arg Ser Thr Arg Gin He Ser Phe Leu His 
145 150 155 160 

gtt tat cat cat tct tea att tec etc att tgg tgg get att get eat 528 
Val Tyr His His Ser Ser He Ser Leu He Trp Trp Ala He Ala His 

165 170 175 

cac get cct ggc ggt gaa gca tat tgg tct gcg get ctg aac tea gga 576 
His Ala Pro Gly Gly Glu Ala Tyr Trp Ser Ala Ala Leu Asn Ser Gly 

180 185 190 

gtg cat gtt etc atg tat gcg tat tac ttc ttg get gcc tgc ctt cga 624 
Val His Val Leu Met Tyr Ala Tyr Tyr Phe Leu Ala Ala Cys Leu Arg 
195 200 205 

agt age cca aag tta aaa aat aag tac ctt ttt tgg ggc agg tac ttg 672 
Ser* Ser Pro Lys Leu Lys Asn Lys Tyr Leu Phe Trp Gly Arg Tyr Leu 
210 215 220 

-aca caa ttc caa atg ttc cag ttt atg ctg aac tta gtg cag get tae 720 
Thr Gin Phe Glh Met Phe Gin Phe Met Leu Asn Leu Val Gin Ala Tyr 
225 230 235 240 

tac gac atg aaa acg aat gcg cca tat cca caa tgg ctg ate aag att 768 
Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro Gin Trp. Leu He Lys He 

245 250 255 

ttg ttc tac tac atg ate teg ttg ctg ttt ctt ttc ggc aat ttt tac 816 
Leu Phe Tyr Tyr Met He Ser Leu Leu Phe Leu Phe Gly Asn Phe Tyr 

260 265 270 

gta caa aaa tac ate aaa ecc tct gac gga aag caa aag gga get aaa 864 
Val Gin Lys Tyr He Lys Pro Ser Asp Gly Lys Gin Lys Gly Ala Lys 
275 280 285 

act gag tga 873 
Thr Glu 
290 



<210> 28 

<211> 290 

<212> PRT 

<213> Physcomitrella patens 



<400> 28 
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Met Glu Vai Val Glu Arg Phe Tyr Gly Glu Leu Asp Gly Lys Val Ser 
1 5 10 15 

Gin Gly Val Asn Ala Leu Leu Gly Ser Phe Gly Val Glu Leu Thr Asp 

20 25 . 30 

Thr Pro Thr Thr Lys Gly Leu Pro Leu Val Asp Ser Pro Thr Pro lie 
35 .40 .45 

Val Leu Gly Val Ser Val Tyr Leu Thr He Val He Gly Gly Leu Leu 
50 55 60 

Trp He Lys Ala Arg Asp Leu Lys Pro Arg Ala Ser Glu Pro Phe Leu 
65 70 75 80 ■ 

Leu Gin Ala Leu Val Leu Val His Asn Leu Phe Cys Phe Ala Leu Ser 

85 90 95 

Leu Tyr Met Cys Val Gly He Ala Tyr Gin Ala He Thr Trp Arg Tyr 

100 105 HO 

Ser Leu Trp Gly Asn Ala Tyr Asn Pro Lys His Lys Glu Met Ala He 
115 . 120 125 

Leu Val Tyr Leu Phe Tyr Met Ser Lys Tyr Val Glu Phe Met Asp Thr 
130 135 140 

Val He Met He Leu Lys Arg Ser Thr Arg. Gin He Ser Phe Leu His 
145 150 ''155 160 

Val Tyr His His Ser Ser He Ser Leu He Trp Trp Ala He Ala His 

165 . 170 175 

His Ala Pro Gly Gly Glu Ala Tyr Trp Ser Ala Ala Leu Asn Ser Gly 

180 185 190 

Val His Val Leu Met Tyr Ala Tyr Tyr Phe Leu Ala Ala Cys Leu Arg 
195 200 205 

Ser Ser Pro Lys Leu Lys Asn Lys Tyr Leu Phe Trp Gly Arg Tyr Leu 
2i0 215 220 

Thr Gin Phe Gin Met Phe Gin Phe Met Leu Asn Leu Val Gin Ala Tyr 
225 . 230 235 240 

Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro Gin Trp Leu He Lys He 

245 250 255 

Leu Phe Tyr Tyr Met He Ser Leu Leu Phe Leu Phe Gly Asn Phe Tyr 

260 265 270 
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Val Gin Lys Tyr lie Lys Pro Ser Asp Gly Xys Gin Lys Gly Ala Lys 
275 280 285 



Thr Glu 
290 



<210> 29 

<211> 1049 

<212> DHA 

<213> Thraustochytrixim 

<220> • 

<221> CDS 

<222> (43) . . (858) 

<223> Delta-6-Elongase 

<400> 29 

gaatCcggca cgagagcgcg cggagcggag acctcggccg eg atg atg gag ccg 54 

Met Met Glu Pro 
1 

etc gac agg tac agg gcg ctg gcg gag etc gcc gcg agg tac gee age 102 
Leu Asp Arg Tyr Arg Ala Leu Ala Glu Leu Ala Ala Arg Tyr Ala Ser 
5 10- 15 20 

teg gcg gcc ttc aag tgg caa gtc acg tac gac gcc aag gac age ttc 150 
Ser Ala Ala Phe Lys Trp Gin Val Thr Tyr Asp Ala Lys Asp Ser Phe 

25 30 35 

gtc ggg ccc ctg gga ate egg gag ccg etc ggg etc ctg gtg ggc tec 198 
Val Gly Pro Leu Gly lie Arg Glu Pro Leu Gly Leu Leu Val Gly Ser 

40 45 50 

gtg gtc etc tac ctg age ctg ctg gee gtg gtc tac gcg ctg egg aac 246 
Val Val Leu Tyr Leu Ser Leu Leu Ala Val Val Tyr Ala Leu Arg Asn 
55 60 65 

tac ctt ggc gge etc atg gcg etc cgc age gtg eat aac etc ggg etc 294 
Tyr Leu Gly Gly Leu Met Ala Leu Arg Ser Val His Asn Leu Gly Leu 
70 75 80 

tge etc ttc teg ggc gcc gtg tgg ate tac acg age tac etc atg ate • 342 
Cys Leu Phe Ser Gly Ala Val Trp lie Tyr Thr Ser Tyr Leu Met lie 
85 90 95 100 

eag gat ggg cac ttt cgc age etc gag gcg. gca acg tge gag ccg etc 390 
Gin Asp Gly His Phe Arg Ser Leu Glu Ala Ala Thr Cys Glu Pro Leu 

105 110 115 

aag eat ccg eac ttc eag etc ate age ttg etc ttt gcg ctg tee aag 438 
Lys His Pro His Phe Gin Leu He Ser Leu Leu Phe Ala Leu Ser Lys 

120 125 130 

ate tgg gag tgg ttc gae acg gtg etc etc ate gte aag ggc aac aag 486 
He Trp Glu Trp Phe Asp Thr Val Leu Leu He Val Lys Gly Asn Lys 
135 140 145 

etc cgc ttc ctg cac gtc ttg cac cac gcc acg ace ttt tgg etc tac 534 
Leu Arg Phe Leu His Val Leu His His Ala Thr Thr Phe Trp Leu Tyr 
150 155 160 



gcc ate gac cac ate ttt etc teg tec ate aag tac ggc gte gcg gtc 
Ala He Asp His He Phe Leu Ser Ser He Lys Tyr Gly Val Ala Val 
165 170 175 180 



582 
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aat get ttc ate cac acc gtc atg tac gcg cac tac ttc cgc cca ttc 
Asn Ala Phe lie His Thr Val Met Tyr Ala His Tyx Phe Arg Pro Phe 

185 .190 195 

ccg aag ggc ttg cgc ccg ctt att acg cag ttg cag ate gtc cag ttc 
Pro . lays Gly Leu Arg Pro Leu lie Thr Gin Leu Gin He Val Gin Phe 

200 205 210 

att ttc age ate ggc ate cat acc gee att tac tgg cac tac gae tgc 
He Phe Ser lie Gly He His- Thr Ala He Tyr Trp His Tyr Asp Cys 
215 220 225 

gag ccg etc gtg cat acc cac ttt tgg gaa tac gtc acg ccc tac ctt 
Glu Pro Leu Val His Thr His Phe Tzp Glu Tyr Val Thr Pro Tyr Leu 
230 235 240 

ttc gtc gtg ccc ttc etc ate etc ttt ttc aat ttt tac ctg cag cag 
Phe Val Val Pro . Phe Leu He Leu Phe Phe Asn Phe Tyr Leu Gin Gin 
245 250 255 260 



630 



678 



726 



774 



822 



tac gtc etc gcg ccc gca- aaa acc aag aag gca tag ccacgtaaca 
Tyr Val Leu Ala Pro Ala Lys Thr Lys Lys Ala 

265 270 



868 



gtagaccagc agegccgagg acgcgtgccg cgttatcgcg aagcaegaaa taaagaagat 928 



catttgattc aacgaggcta cttgcggcea cgagaaaaaa aaaaaaaaaa aaaaaaaaaa 



988 



aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1048 
c 1049 

<210> 30 ' * 

<211> 271 

<212> PRT 

<213> Thraustochytrium 

<400> 30 

Met Met Glu Pro Leu Asp Arg Tyr Arg Ala Leu Ala Glu Leu Ala Ala 
1 5 10 15 



Arg Tyr Ala Ser Ser Ala Ala Phe Lys Trp Gin Val Thr Tyr Asp Ala 

20 25 30 



Lys Asp Ser Phe Val Gly Pro Leu Gly He Arg Glu Pro Leu Gly Leu 
35 .40 45 



Leu Val Gly Ser Val Val Leu Tyr Leu Ser Leu Leu Ala Val Val Tyr 
50 ' 55 60 



Ala Leu Arg Asn Tyr Leu Gly Gly Leu Met Ala Leu Arg Ser Val His 
65 70 75 80 



Asn Leu Gly Leu Cys Leu Phe Ser Gly Ala Val Trp He Tyr Thr Ser 

85 90 95 



Tyr Leu Met He Gin Asp Gly His Phe Arg Ser Leu Glu Ala Ala Thr 

100 105 110 
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CVS Glu Pro Leu Lys His Pro His Phe Gin Leu He Ser Leu Leu Phe 
lis 120 125 

Ala Leu Ser Lys He Trp Glu Trp Phe Asp Thr Val Leu Leu He Val 
130 135 

Lys Gly ASH Lys Leu Arg Phe Leu His Val Leu His His Ala Thr Thr 
145 150 155 

Phe Trp Leu Tyr Ala He Asp His He Phe Leu Ser Ser He Lys Tyx 

165 170 

Gly val Ala Val Asn Ala Phe He His Thr Val Met Tyr Ala His Tyr 

180 185 190 

Phe Arg Pro Phe Pro Lys Gly Leu Arg Pro Leu He Thr Gin Leu Gin 
195 200 205 

He val Gin Phe He Phe Ser He Gly He His Thr Ala He Tyr Trp 
210 2X5 220 

His Tyr ASP Cys Glu Pro Leu Val His Thr His Phe Trp Glu Tyr Val 
-225 230 235 'i*" 

Thr Pro Tyr Leu Phe Val Val Pro Phe Leu He Leu Phe Phe Asn Phe 

245 250 255 

Tyr Leu Gin Gin Tyr Val Leu Ala Pro Ala Lys Thr Lys Lys Ala 

260 265 270 

<210> 31 
<211> 837 
<212> DNA 

<213> Phytophthora infestans 

<220> 

<221> CDS 

<222> (1)..(837) 

<223> Delta-6-Elongase 



aJg°tcg^act gag eta ctg cag age tac tac gcg tgg gcc aac gcc acg 
Met ser Thr llu Leu Leu Gin Ser Tyr Tyr Ala Trp Ala Asn Ala Thr 



1 5 



10 15 



gag gcc aag ctg ctg gac tgg gtc gac cct gag ggc ggc tgg aag gtg 
llu Ala- Lys Leu Leu Asp Trp Val Asp Pro Glu Gly Gly Trp Lys Val 

20 25 30 

cat cct atg gca gac tac ccc eta gcc aac ttc tec age gtc tac gcc 
His Pro Met Ala Asp Tyr Pro Leu Ala Asn Phe Ser Ser Val Tyr Ala 
35 . 40 

ate tgc gtc gga tac ttg etc ttc gta ate ttc ggc acg gcc ctg atg 
He cys val Gly Tyr Leu Leu Phe Val He Phe Gly Thr Ala Leu Met 
50 55 60 



48 



96 



144 



192 
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aaa atg gga gtc ccc gcc ate aag acc agt cca tta cag ttt gtg tac 
Lys Met Gly Val Pro Ala He Lys Thr Ser Pro Leu Gin Phe Val Tyr 
65 . 70 75 80 

aac ccc ate caa gtc att gcc tgc tct tat atg tgc gtg gag gcc gee 
Asn Pro He Gin Val He Ala Cys Ser Tyr Met Cys Val Glu Ala Ala 

85 . 90 95 

ate cag gcc tac cgc eiac ggc tac acc gcc gcc ecg tgc aac gcc ttt 
He Gin Ala Tyr Arg Asn Gly Tyr Thr Ala Ala Pro Cys Asn Ala Phe 

100 105 110 

aag tec gae gac ccc gtc atg ggc aac gtt ctg tac etc ttc tat etc 
Lys Ser Asp Asp Pro Val Met Gly Asn Val Leu Tyr Leu Phe Tyr Leu. 
115 120 125 

tec aag atg etc gae ctg tgc gac aca gtc ttc att ate eta gga aag 
Ser Lys Met Leu Asp Leu Cys Asp Thr Val Phe He He Leu Gly Lys 
130 135 140 

aag tgg aaa cag ett tec ate ttg cac gtg tac eac eac ett ace gtg 
Lys Trp Lys Gin Leu Ser He Leu His Val Tyr His His Leu Thr Val 
145 150 155 160 

ett ttc gtc tac tat gtg aeg ttc cgc gcc get cag gac ggg gac tea 
Leu Phe Val Tyr Tyr Val Thr Phe Arg Ala Ala Gin Asp Gly: Asp Ser 

165 170 175 

tat get acc ate gtg etc aac ggc ttc gtg eac acc ate atg tac act 
Tyr Ala Thr He Val Leu Asn Gly Phe Val His Thr He Met Tyr Thr 

ISO 185 190 

tac tac ttc gtc age gcc cac acg cgc aac att tgg tgg aag aag tac 
Tyr Tyr Phe Val Ser Ala His Thr Arg Asn He Trp Trp Lys Lys Tyr 
195 200 205 

etc aeg cgc att cag ett ate cag ttc gtg acc atg aac gtg cag ggc 
Leu Thr Arg Jle Gin Leu He Gin Phe Val Thr Met Asia Val Gin Gly 
210 215 220 

tac ctg acc tac tct ega cag tgc cca ggc atg ect cct aag gtg ecg 
Tyr Leu Thr Tyr Ser Arg Gin Cys Pro Gly Met Pro Pro Lys Val Pro 
225 230 235 240 

etc atg tac ett gtg tac gtg cag tea etc ttc tgg etc ttc atg aat 
Leu Met Tyr Leu Val Tyr Val Gin Ser Leu Phe Trp Leu Phe Met Asn 

245 250 255 

ttc tac att cgc geg tac gtg ttc ggc ccc aag aaa ecg gcc gtg gag 
Phe Tyr He Arg Ala Tyr Val Phe Gly Pro Lys Lys Pro Ala Val Glu 

260 265 270 

gaa teg aag aag aag ttg taa 
Glu Ser Lys Lys Lys Leu 
275 



<210> 32 

<211> 278 

<212> PRT 

<213> Phytophthora infestans 

<400> 32 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



837 



Met Ser Thr Glu. Leu Leu Gin Ser Tyr Tyr Ala Trp Ala Asn Ala Thr 
1 5 10 . 15 
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Glu Ala Lys Leu Leu Asp Trp Val Asp Pro Glu Gly Gly Trp Lys Val 

20 25 30 

His Pro Met Ala Asp Tyr Pro Leu Ala Asn Phe Ser Ser Val Tyr Ala 
35 40 45 

He Cys Val Gly Tyr Leu Leu Phe Val He Phe Gly Thr Ala Leu Met 
50 55 60 

Lys Met Gly Val Pro Ala He Lys Thr Ser Pro Leu Gin Phe Val Tyr 
65 70 75 80 

Asn Pro He Gin Val He Ala Cys Ser Tyr Met Cys Val Glu Ala Ala 

85 90 95 

r 

He Gin Ala Tyr Arg Asn Gly Tyr Thr Ala Ala Pro Cys Asn Ala Phe 

100 105 110 

Lys Ser Asp Asp Pro Val Met Gly Asn Val Leu Tyr Leu Phe Tyr Leu 
115 120 125 

Ser Lys Met Leu Asp Leu Cys Asp Thr Val Phe He He Leu Gly Lys 
130 135 140 

, Lys Tirp Lys Gin Leu Ser He Leu His Val Tyr His His Leu Thr Val 
145 150 155 160 

Leu Phe Val Tyr Tyr Val Thr Phe Arg Ala Ala Gin Asp Gly Asp Ser 

165 170 175 

Tyr Ala Thr He Val Leu Asn Gly Phe Val His Thr He Met Tyr Thr 

180 185 190 

Tyr Tyr Phe Val Ser Ala His Thr Arg Asn He Trp Trp Lys Lys Tyr 
195 200 205 

Leu Thr Arg He Gin Leu He Gin Phe Val Thr Met Asn Val Gin Gly 
210 215 220 

Tyr Leu Thr Tyr Ser Arg Gin Cys Pro Gly Met Pro Pro Lys Val Pro 
225 230 235 240 

Leu Met Tyr Leu Val Tyr Val Gin Ser Leu Phe Trp Leu Phe Met Asn 

245 250 255 

Phe Tyr He Arg Ala Tyr Val Phe Gly Pro Lys Lys Pro Ala Val Glu 

260 265 270 



Glu Ser Lys Lys Lys Leu 
275 
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<210> 33 
<211> 954 
<212> DMA 

<213> Mortierella alpina 
<220> 

<221> CDS . 
<222> (1)..(954) 
<22S> Delta-6-Elongase 

<400> 33 

atg gcc gcc gca ate ttg gac aag gtc aac ttc ggc att gat cag ccc 48 

Met Ala Ala Ala He Leu Asp Lys Val Asn Phe Gly He Asp Gin Pro 
15 10 15 

ttc gga ate aag etc gac ace tac ttt get cag gcc tat gaa etc gtc 96 
Phe Gly He Lys. Leu Asp Thr Tyr Phe Ala Gin Ala IVr Glu Leu Val 

20 25 30 

ace gga aag tec ate gac tec ttc gtc ttc cag gag ggc gtc acg cct 144 
Thr Gly Lys Ser He Asp Ser Phe Val Phe Gin Glu Gly Val Thr Pro ' 
35 40 -45 

etc teg acc cag aga gag gtc gcc atg tgg act ate act tac ttc gtc 192 
Leu Ser Thr Gin Arg Glu Val Ala Met Trp Thr He Thr Tyr Phe Val 
50 55 60 

gtc ate ttt ggt ggt cgc cag ate atg aag age cag gac gcc ttc aag 240 
Val He Phe Gly Gly Arg Gin He Met Lys Ser Gin Asp Ala Phe Lys 
65 . . 70 75 80 

etc aag ccc etc ttc ate etc cac aac ttc etc ctg acg ate gcg tec 288 
Leu Lys Pro Leu Phe He Leu His Asn Phe Leu Leu Thr He Ala Ser 

85 * 90 95 

gga teg ctg ttg etc ctg ttc ate gag aac ctg gtc ccc ate etc gcc 336 
Gly Ser Leu Leu Leu Leu Phe He Glu Asn Leu Val Pro He Leu Ala 

100 105 110 

aga aac gga ctt ttc tac gcc ate tgc gac gac ggt gee tgg acc cag 384 
Arg Asn Gly Leu Phe Tyr Ala He Cys Asp Asp Gly Ala Trp Thr Gin 
115 120 125 

cgc etc gag etc etc tac tac etc aac tac ctg gtc aag tac tgg gag 432 
Arg Leu Glu Leu Leu Tyr Tyr Leu Asn Tyr Leu Val Lys Tyr Trp Glu 
130 135 140 

ttg gee gac ace gtc ttt ttg gtc etc aag aag aag cct ctt gag ttc 480 
Leu Ala Asp Thr Val Phe Leu Val Leu Lys Lys Lys Pro Leu Glu Phe 
145 150 155 160 

ctg cac tac ttc cac cac teg atg acc atg gtt etc tgc ttt gtc cag 528 
Leu His Tyr Phe His His Ser Met Thr Met Val Leu Cys Phe Val Gin 

165 170 175 

ctt gga gga tac act tea gtg tec tgg gtc cct att acc etc aac ttg 576 
Leu Gly Gly Tyr Thr Ser Val Ser Trp Val Pro He Thr Leu Asn Leu 

180 185 190 

act gtc cac gtc ttc atg tac tac tac tac atg cgc tec get gee ggt 624 
Thr Val His Val Phe Met Tyr Tyr Tyr Tyr Met Arg Ser Ala Ala Gly 
195 200 205 



gtt cgc ate tgg tgg aag cag tac ttg acc act etc cag ate gtc cag 
Val Arg He Trp Trp Lys Gin Tyr Leu Thr Thr Leu Gin He Val Gin 
210 215 220 



672 
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ttc gtt ctt gac etc gga ttc ate tac ttc tgc gcc tac acc tac ttc 

Phe Val Leu Asp Leu Gly Phe lie Tyr Phe Cys Ala Tyr Tiur Tyr Phe 

225 230 235 240 

gcc ttc acc tac ttc cec tgg get ccc aac gtc ggc aag tgc gcc ggt 

Ala Phe Thr Tyr Phe Pro Trp Ala Pro Asn Val Gly Lys Cys Ala Gly 

245 250 255 



ttg etc ttt ate aac ttc tac cgc att acc tac aat gcc aag gcc aag 
Leu Leu Phe lie Asn Phe Tyr Arg lie Thr Tyr Asn Ala Lys Ala Lys 
275 280 285 



ggc gga teg ccc aag aag ccc tec aag age aag cac ate taa 
Gly Gly Ser Pro Lys Lys Pro Ser Lys Ser Lys His. lie 
305 310 315 



<210> 34 

<211> 317 

<212> PRT 

<213> Kortierella alplna 

<400> 34 

Met Ala Ala Ala lie Leu Asp Lys Val Asn Phe Gly lie Asp Gin Pro 
1 5 10- 15 

Phe Gly lie Lys Leu Asp Thr Tyr Phe Ala Gin Ala Tyr Glu Leu Val 

20 25 30 



Thr Gly Lys Ser lie Asp Ser Phe Val Phe Gin Glu Gly Val Thr Pro 
35 40 45 



Leu Ser Thr Gin Arg Glu Val Ala Met Trp Thr He Thr Tyr Phe Val 
50 55 60 



Val He Phe Gly Gly Arg Gin lie Met Lys Ser Gin Asp Ala Phe Lys 
65 70 75 80 



Leu Lys Pro Leu Phe He Leu His Asn Phe Leu Leu Thr He Ala Ser 

85 90 95 



Gly Ser Leu Leu Leu Leu Phe He Glu Asn Leu Val Pro He Leu Ala 

100 105 110 



Arg Asn Gly Leu Phe Tyr Ala He Cys Asp Asp Gly Ala Trp Thr Gin 
115 120 125 



Arg Leu Glu Leu Leu Tyr Tyr Leu Asn Tyr Leu Val Lys Tyr Trp Glu 
130 135 140 



720 



768 



acc gag ggt get get etc ttt ggc tgc gga etc etc tee age tat etc 816 
Thr Glu Gly Ala Ala Leu Phe Gly Cys Gly Leu Leu Ser Ser Tyr Leu 

260 265 270 



864 



gea gcc aag gag cgt gga age aac ttt acc ccc aag act gtc aag tec 912 
Ala Ala Lys Glu Arg Gly Ser Asn Phe Thr Pro Lys Thr Val Lys Ser 
290 295 300 



954 
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Leu Ala Asp Thr Val Phe Leu Val Leu Lys Lys Lys Pro Leu Glu Phe 

150 155 160 

Leu His Tyr Phe His His Ser Met Thr Met Val Leu Cys Phe Val Gin 

. .165 170 175 

Leu Gly Gly Tyr Thr Ser Val Ser Trp Val Pro lie Thr Leu Asn Leu 

180 185 190 

Thr Val His Val Phe Met Tyr Tyr Tyr Tyr Met Arg Ser Ala Ala Gly 
195 200 205 

Val Arg lie Trp Trp Lys Gin Tyr Leu Tlir Thr Leu Gin lie Val Gin 
210 215 220 

Phe Val Leu Asp Leu Gly Phe He Tyr Phe Cys Ala Tyr Thr Tyr .Phe 
225 230 235 240 

Ala Phe Thr Tyr Phe Pro Trp Ala Pro Asn Val Gly Lys Cys Ala Gly 

245 250 255 

9 

Thar Glu Gly Ala Ala Leu Phe Gly Cys Gly Leu Leu Ser Ser Tyr Leu 

260 265 270 

Leu Leu Phe He Asn Phe Tyr Arg He Thr Tyr Asn Ala Lys Ala Lys 
275 280 285 

Ala Ala Lys Glu Arg Gly Ser Asn Phe Thr Pro Lys Thr Val Lys Ser u 
290 295 300 

Gly Gly Ser Pro Lys Lyis Pro Ser Lys Ser Lys His He 
305 310 315 



<210> 35. 

<211> 957 

<212> DNA 

<213> Mortierella alpina 

<220> 

<221> CDS 

<222> (1) . . (957) 

<223> Delta-6-Elongase 



<400> 35 

atg gag teg att gcg cca ttc etc ece^ 
Met Glu Ser He Ala Pro Phe Leu Pro 
1 5 

ttt atg gac ctt gcc acc get ate ggt 
Phe Met Asp Leu Ala Thr Ala He Gly 

20 25 

gat ect etc gag gee geg etg gtg gee 
Asp Pro Leu Glu Ala Ala Leu Val Ala 
35 40 



tea aag atg ccg caa gat etg 48 
Ser Lys Met Pro Gin Asp Leu 
10 .15 

gte egg gee gcg cec tat gte 96 

Val Arg Ala Ala Pro Tyr Val 

30 

eag gee gag aag tac ate ecc 144 . 

Gin Ala Glu Lys Tyr He Pro' 

45 
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acg att gtc cat cac acg cgt ggg ttc ctg gtc gcg gtg gag teg cct 192 
Thr He Val His His Thr Arg Gly Phe Leu Val Ala Val Glu Ser Pro 
50 55 60 

ttg gcc cgt gag ctg ccg ttg atg aac cog ttc cac gtg ctg ttg ate 240 
Leu Ala Arg Glu Leu Pro Leu Met Asn Pro Phe His Val Leu Leu He 
65 70 75 80 



gtg etc get tat ttg gtc acg gtc ttt gtg ggc atg cag ate atg aag 
Val Leu Ala Tyr Leu Val Thr Val Phe Val Gly Met Gin He Met Lys 

85 90 95 



ttc aag ggt ctt cct atg gee aag atg ate tgg etc ttc tae ttc tee 
Phe Lys Gly Leu Pro Met Ala Lys Met He Trp Leu Phe Tyr Phe Ser 
145 150 155 160 



aac cge cag ate tec ttc ttg cac gtt tac cac cac age tec ate ttc 
Asn Arg Gin He Ser Phe Leu His Val Tyr His His Ser Ser He Phe 

180 185 190 



tac ate acg cge teg cag atg aca cag ttc tgc atg atg teg gtc cag 
Tyr He Thr Arg Ser Gin Met Thr Gin Phe Cys Met Met Ser Val Gin 

245 250 255 



288 



aac ttt gag egg ttc gag gtc aag acg ttt teg etc ctg cac aac ttt 336 
Asn Phe Glu Arg Phe Glu Val Lys Thr Phe Ser Leu Leu His Asn Phe 

100 105 110 

tgt ctg gtc teg ate age gee tac atg tgc ggt ggg ate ctg tac gag 384 
Cys Leu Val Ser He Ser Ala Tyr Met Cys Gly Gly He Leu Tyr Glu 
115 120 125 

get tat cag gee aac tat gga ctg ttt gag aac get get gat eat acc 432 
Ala Tyr Gin Ala Asn Tyr Gly Leu Phe Glu Asn Ala Ala Asp His Thr 
130 135 140 



480 



aag ate atg gag ttt gtc gae acc atg ate atg gtc etc aag aag aac 528 
Lys He Met Glu Phe- Val Asp Thr Met He Met Val Leu Lys Lys Asn 

165 170 175 



576 



ace ate tgg tgg ttg gtc acc ttt gtt gea cce aac ggt gaa gcc tac 624 

Thr He Trp Trp Leu Val Thr Phe Val Ala Pro Asn Gly Glu Ala Tyr 

195 200 205 

ttc tet get gcg ttg aac teg ttc ate eat gtg ate atg tac ggc tae 672 

Phe Ser Ala Ala Leu Asn Ser Phe He His Val He Met Tyr Gly Tyr 
210 215 220 

tac ttc ttg teg gcc ttg ggc ttc aag cag gtg teg ttc ate aag ttc 720 

Tyr Phe Leu Ser Ala Leu Gly Phe Lys Gin Val Ser Phe He Lys Phe 
225 230 235 240 



768 



tet tec tgg gae atg tae gee atg aag gtc ctt ggc cge cce gga tac 816 

Ser Ser Trp Asp Met Tyr Ala Met Lys Val Leu Gly Arg Pro Gly Tyr 

260 265 270 

cce ttc ttc ate acg get ctg ctt tgg ttc tae atg tgg ace atg etc 864 

Pro Phe Phe He Thr Ala Leu Leu Trp Phe Tyr Met Trp Thr Met Leu 

275 280 285 

ggt etc ttc tac aac ttt tac aga aag aac gcc aag ttg gcc aag cag 912 

Gly Leu Phe Tyr Asn Phe Tyr Arg Lys Asn Ala Lys Leu Ala Lys Gin 
290 295 300 



gcc aag gee gae get gcc aag gag aag gea agg aag ttg cag taa 
Ala Lys Ala Asp Ala Ala Lys Glu Lys Ala Arg Lys Leu Gin 
305 310 -315 



957 



wo 2005/012316 PCT/EP2004/007957 

60 

<210> 36 
<211> 318 
<212> PRT 

<213> Mortierella alpina 
<400> ' 36 ' 

Met Glu Ser lie Ala Pro Phe Leu Pro Ser Lys Met Pro Gin Asp Leu 

1 5 10 15 . 

Phe Met Asp Leu Ala Thr Ala He Gly Val Arg Ala Ala Pro Tyr Val 

20 25 30 

Asp Pro Leu Glu Ala Ala Leu Val Ala Gin Ala Glu Lys Tyr He Pro 
35 40 45 

Thr He Val His His Thr Arg Gly. Phe Leu Val Ala Val Glu Ser Pro 
50 • 55 60 

Leu Ala Arg Glu Leu Pro Leu Met Asn Pro Phe His Val Leu Leu He 
65 70 75 80 

Val Leu Ala Tyr Leu Val Thr Val Phe Val Gly Met Gin He Met Lys 

.85 90 95 

Asn Phe Glu Arg Phe Glu Val Lys Thr Phe Ser Leu Leu His Asn Phe 

- 100 105 110 

Cys Leu Val Ser He Ser Ala Tyr Met Cys Gly Gly He Leu Tyr Glu 
115 120 125 

Ala Tyr Gin Ala Asn Tyr Gly Leu Phe Glu Asn Ala Ala Asp His Thr 
130 135 140 

Phe Lys Gly Leu Pro Met Ala Lys Met He Trp Leu Phe Tyr Phe Ser 
145 ' 150 155 160 . 

Lys He Met Glu Phe Val Asp Thr Met He Met Val Leu Lys Lys Asn 

.165 170 175 



Asn Arg Gin He Ser Phe Leu His Val Tyr His His Ser .Ser He Phe 

180 185 190 



Thr He Trp Trp Leu Val Thr Phe Val Ala Pro Asn Gly Glu Ala Tyr 
195 200 205 



Phe Ser Ala Ala Leu. Asn Ser Phe He His Val He Met Tyr Gly Tyr 
210 215 220 



Tyr Phe Leu Ser Ala Leu Gly Phe Lys Gin Val Ser Phe He Lys Phe 
225 ' 230 235 240 
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Tvr He Thr Arg Ser Gin Met Thr Gin Phe Cys Met Met Ser Val Gin 

24S 250 255 

ser Ser Trp Asp Met Tyr Ala Met Lys Val Leu Gly Arg Pro Gly Tyr . 

260 265 270 

Pro Phe Phe He Thr Ala Leu Leu Trp Phe Tyr Met Trp Thr Met Leu 
275 280 285 

Gly Leu Phe Tyr Asn Phe Tyr Arg Lys Asn Ala Lys Leu Ala Lys Gin 
290 295 300 

Ala Lys Ala Asp Ala Ala Lys Glu Lys Ala Arg Lys Leu Gin 



305 



310 315 



<210> 37 

<211> 867 

<212> DNA 

<213> Caenorhabditis elegans 
<220> 

<221> CDS 

<222> (1)..(867) 

<223> Delta-6-Elongase 



<400> 37 ^ 

atg get cag cat ccg etc gtt caa egg ctt etc gat gtc aaa ttc gac 

Met Ala Gin His Pro Leu Val Gin Arg Leu Leu Asp Val Lys Phe Asp 

1 5 10 15 

acg aaa cga ttt gtg get att get act cat ggg eca aag aat ttc cct 
Thr Lys Arg Phe Val Ala lie Ala Thr His Gly Pro Lys Asn Phe Pro 

20 25 30 

gac gca gaa ggt cgc aag ttc ttt get gat cac ttt gat gtt act att 
Asp Ala Glu Gly Arg Lys Phe Phe Ala Asp His Phe Asp Val Thr lie 
35 40 - 45 



48 



96 



144 



288 



cag- get tea ate ctg tac atg gtc gtt gtg ttc gga aca aaa tgg ttc 192 
Gin Ala Ser lie Leu Tyr Met Val Val Val Phe Gly Thr Lys Trp Phe 
SO 55 60 

atg cgt aat egt caa eca ttc caa ttg act att eca etc aac ate tgg 240 
Met Arg Asn Arg Gin Pro Phe Gin Leu Thr He Pro Leu Asn He Trp 
65 70 75 80 

aat ttc ate etc gee gca ttt tec ate gca gga get gtc aaa atg acc 
Asn Phe He Leu Ala Ala Phe Ser He Ala Gly Ala Val Lys Met Thr 

85 90 95 

eca gag ttc ttt gga acc att gee aac aaa gga att gtc gca tec tac 
Pro Glu Phe Phe Gly Thr He Ala Asn Lys Gly He Val Ala Ser Tyr 

100 105 110 

tgc aaa gtg ttt gat ttc acg aaa gga gag aat gga tac tgg gtg tgg 
Cys Lys Val Phe Asp Phe Thr Lys Gly Glu Asn Gly Tyr Trp Val Trp 
115 120 125 

etc ttc atg get tec aaa ctt ttc gaa ctt gtt gac acc ate ttc ttg 
Leu Phe Met Ala Ser Lys Leu Phe Glu Leu Val Asp Thr He Phe Leu 
130 135 140 



336 



384 



432 
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gtt etc cgt aaa cgt cca etc atg ttc ctt cac tgg tat cac cat att 
Val Leu Arg Lys Arg Pro Leu Met. Phe Leu His Trp Tyr His His He 
145 150 155 160 



aac aga tac gga att tat ctt aac ttt gtc gtc cac gcc ttc atg tac 
Asn Arg Tyr Gly He Tyr Leu Asn Phe Val Val His Ala Phe Met Tyr 

180 185 190 



gcc caa get ate aca tct ctt caa ate gtt caa ttc ate ate tct tge 
Ala Gin Ala He Thr Ser Leu Gin He Val Gin Phe He He Ser Cys 
210 215 220 

gcc gtt ctt get cat ctt ggt tat etc atg cac ttc ace aat gcc aac 
Ala Val Leu Ala His Leu Gly Tyr Leu Met His Phe Thr Asn Ala Asn 
225 230 235 240 

tgt gat ttc gag cca tea gta ttc aag etc gca gtt ttc atg gac aca 
Cys Asp Phe Glu Pro Ser Val Phe Lys Leu Ala Val Phe Met Asp Thr 

245 250 255 

aca tac ttg get ctt tte gtc aac ttc ttc etc caa tea tat gtt etc 
Thr Tyr Leu Ala Leu Phe Val Asn Phe Phe Leu Gin Ser Tyr Val Leu 

260 265 270 

cgc gga gga aaa gac aag tac aag gca gtg cca aag aag aag aac aac 

Arg Gly Gly Lys Asp Lys Tyr Lys Ala Val Pro Lys Lys Lys Ash Asn 
275 280 285 

taa 



480 



etc acc atg ate tac gee tgg tac tet eat cca ttg aec cca gga ttc 528 
Leu Thr Met He Tyr Ala Trp Tyr Ser His Pro Leu Thr Pro Gly Phe 

165 170 175 



576 



tct tac tac ttc. ctt cgc teg atg aag att cgc gtg cca gga ttc ate 624 
Ser Tyr Tyr Phe Leu Arg Ser Met Lys He Arg Val Pro Gly Phe He 
195 200 205 



672 



720 



768 



816 



864 



867 



<210> 38 

<211> 288 

<212> PRT 

<213> Caenorhabditis elegans 

<400> 38 

Met Ala Gin His Pro Leu Val Gin Arg Leu Leu Asp Val Lys Phe Asp 
1 5 * 10 15 

Thr Lys Arg Phe Val Ala He Ala Thr His Gly Pro Lys Asn Phe Pro 

20 25 30 



Asp Ala Glu Gly Arg Lys Phe Phe Ala Asp His Phe Asp Val Thr He 
35 - . 40 .45 



Gin Ala Ser He Leu Tyr Met Val Val Val Phe Gly Thr Lys Trp Phe 
50 55 .60 

Met Arg Asn Arg Gin Pro Phe Gin Leu Thr He Pro Leu Asn He Trp 
.65 70 ■ - 75 80 



Asn Phe He Leu Ala Ala Phe Ser He Ala Gly Ala Val Lys Met. Thr 

85 90 95 
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63 
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Pro Glu Phe Phe Gly Thr lie Ala Asn Lys Gly lie Val Ala Ser Tyr 

100 105 110 

Cys Lys Val Phe Asp Phe Thr Lys Gly Glu Asn Gly Tyr Trp Val Trp 
115 120 125 

Leu Phe Met Ala Ser Lys Leu Phe Glu Leu Val Asp Thr He Phe Leu 
130 135 140 

Val Leu Arg Lys Arg Pro Leu Met Phe Leu His Trp Tyr His His He 
145 150 155 160 

Leu Thr Met He Tyr Ala Trp Tyr Ser His Pro Leu Thr Pro Gly Phe 

165 170 175 

Asn Arg Tyr Gly He Tyr Leu Asn Phe Val Val His Ala Phe Met Tyr 

180 185 190 

Ser Tyr Tyr Phe Leu Arg Ser Met Lys He Arg Val Pro Gly Phe He 
195 200 205 

Ala Gin Ala He Thr Ser Leu Gin He Val Gin Phe He He Ser Cys 
210 215 220 

Ala Val Leu Ala His Leu Gly Tyr Leu Met His Phe Thr Asn Ala Asn 
225 230 235 240 

Cys Asp Phe Glu Pro Ser Val Phe Lys Leu Ala Val Phe Met Asp Thr 

245 250 255 

Thr Tyr Leu Ala Leu Phe Val Asn Phe Phe Leu Gin Ser Tyr Val Leu 

260 265 270 

Arg Gly Gly Lys Asp Lys Tyr- Lys Ala Val Pro Lys Lys Lys Asn Asn. 
275 280 285 



<210> 39 

<211> 1626 

<212> DNA 

<213> Euglena gracilis 
<220> 

<221> CDS 

<222> (1)..(1626) 

<223> Delta-4-Desaturase 



<400> 39 

atg ttg gtg ctg ttt ggc aat ttc tat gtc aag caa tac tec caa aag 
Met Leu Val Leu Phe Gly Asn Phe Tyr Val Lys Gin Tyr Ser Gin Lys 
15 10 , 15 

aac ggc aag ccg gag aac gga gcc acc cct gag aac gga gcg aag ccg 
Asn Gly Lys Pro Glu Asn Gly Ala Thr Pro Glu Asn Gly Ala Lys Pro 



48 



96 
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20 .25 30 

caa cct tgc gag aac ggc acg gtg gaa aag cga gag aat: gac acc gcc 144 
Gin Pro Cys Glu Asn Gly Thr Val Glu Lys Arg Glu Asn Asp Thr Ala 
35 40 45 

aac gtt egg ccc acc cgt cca get gga ccc ccg ccg gcc acg tac tac 192 
Asn Val Arg Pro Thr Arg Pro Ala Gly Pro Pro Pro Ala Thr Tyr Tyr 
50 55 60 

gac tec ctg gca gtg teg ggg cag ggc aag gag egg ctg ttc acc acc 240 
Asp Ser Leu Ala Val Ser Gly Gin Gly Lys Glu Arg Leu Phe Thr Thr 
SS 70 75 80 

gat gag gtg agg egg cac ate etc ccc acc gat ggc tgg ctg acg tgc 288 
Asp Glu Val Arg Arg His He Leu Pro Thr Asp Gly Trp Leu Thr Cys 

85 90 95 

cac gaa gga gtc tac gat gtc act gat ttc ett gcc aag cac cct ggt 336 
His Glu Gly Val Tyr Asp Val Thr Asp Phe Leu Ala Lys His Pro Gly 

100 105 110 

ggc ggt gtc ate acg ctg ggc ctt gga agg gac tgc aca ate etc ate 384 
Gly Gly Val lie Thr* Leu Gly Leu Gly Arg Asp Cys Thr He Leu He 
115 120 125 

gag tea tac cac . cct get ggg cgc ccg gac aag gtg atg gag aag tac 432 
Glu Ser Tyr His Pro Ala Gly Arg Pro Asp Lys Val Met Glu Lys Tyr 
130 135 140 

cgc att ggt acg ctg cag gac ccc aag acg ttc tat get tgg gga gag 480 
Arg He Gly Thr Leu Gin Asp Pro Lys Thr Phe Tyr Ala Trp Gly Glu 
145 150 155 160 

tec gat ttc tac cct gag ttg aag cgc egg gcc ett gca agg ctg aag 528 
Ser Asp Phe Tyr Pro Glu Leu Lys Arg Arg Ala Leu Ala Arg Leu Lys 

165 170 175 

gag get ggt cag geg egg cgc ggc ggc ett ggg gtg aag gcc etc ctg 576 
Glu Ala Gly Gin Ala Arg Arg Gly Gly Leu Gly Val Lys Ala Leu Leu 

180 185 190 

gtg etc acc etc ttc ttc gtg teg tgg tac atg tgg gtg gcc cac aag 624 
Val Leu Thr Leu Phe Phe Val Ser Trp Tyr Met Trp Val Ala His Lys 
195 200 205 

tec ttc etc tgg gee gee gtc tgg ggc ttc gcc ggc tec cac gtc ggg 672 
Ser Phe Leu Trp Ala Ala Val Trp Gly Phe Ala Gly Ser His Val Gly 
210 215 220 

ctg age ate cag cac gat ggc aac cac ggc gcg ttc age cgc aac aca 720 
Leu Ser He Gin His Asp Gly Asn His Gly Ala Phe Ser Arg Asn Thr 
225 230 235 240 

ctg gtg aac cgc ctg geg ggg tgg ggc atg gac ttg ate ggc gcg teg . 768 
Leu Val Asn Arg Leu Ala Gly Trp Gly Met Asp Leu He Gly Ala Ser 

245 250 255 

tec acg gtg tgg gag tac cag cac gtc ate ggc cac cac cag tac acc 816 
. Ser Thr Val Trp Glu Tyr Gin His Val He Gly His His Gin Tyr Thr 

260 265 270 

aac etc gtg teg gac acg eta ttc agt ctg cct gag aac gat ccg gac 864 
Asn Leu Val Ser Asp Thr Leu Phe Ser Leu Pro Glu Asn Asp Pro Asp 
275 280 285 



gtc ttc tec age tac ccg ctg atg cgc atg cac ccg gat acg geg tgg 912 
Val Phe Ser Ser Tyr Pro Leu Met Arg Met His Pro Asp Thr Ala Trp 
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290 295 300 

cag ccg cac cac cgc ttc cag cac ctg ttc gcg ttc cca ctg ttc gcc 960 
Gin Pro His His Arg Phe Gin His Leu Phe Ala Phe Pro Leu Phe Ala 
305 " 310 315 320 

ctg atg aca ate age aag gtg ctg acc age gat ttc get gtc tgc etc 1008 
Leu Met Thr He Ser Lys Val Leu Thr Ser Asp Phe Ala Val Cys Leu 

325 330 335 

age atg aag aag ggg tee ate gac tgc tec tec agg etc gtc cca ctg 1056 
Ser Met Lys Lys Gly Ser He Asp Cys Ser Ser Arg Leu Val Pro Leu 

340 345 350 

gag ggg cag ctg ctg ttc tgg ggg gcc aag ctg gcg aac ttc ctg ttg 1104 
Glu Gly Gin Leu Leu Phe Trp Gly Ala Lys Leu Ala Asn Phe Leu Leu 
355 360 365 

cag att gtg ttg cca tgc tac etc cac ggg aca get atg ggc ctg gcc 1152 
Gin He Val Leu Pro Cys Tyr Leu His Gly Thr Ala Met Gly Leu Ala 
370 375 380 

etc ttc tct gtt get cac ctt gtg teg ggg gag tac etc gcg ate tgc 1200 
Leu Phe Ser Val Ala His Leu Val Ser Gly Glu Tyr Leu Ala He Cys 
385 390 395 400 

ttc ate ate aac cac ate age gag tct tgt gag ttt atg aat aca age 1248 
Phe He He Asn His He Ser Glu Ser Cys Glu Phe Met Asn Thr Ser 

405 410 415 

ttt caa acc gcc gcc egg agg aca gag atg ctt cag gea gea eat cag 1296 
Phe Gin Thr Ala Ala Arg Arg Thr Glu Met Leu Gin Ala Ala His Gin 

420 425 430 

gea gcg gag gcc aag aag gtg aag ecc acc cct cca ccg aac gat tgg 1344 
Ala Ala Glu Ala Lys Lys Val Lys Pro Thr Pro Pro Pro Asn Asp Trp 
435 440 445 

get gtg aca cag gtc caa tgc tgc gtg aat tgg aga tea ggt ggc gtg 1392 
Ala Val Thr Gin Val Gin Cys Cys Val Asn Trp Arg Ser Gly Gly Val 
450 455 460 



ttg gee aat cac etc tct gga ggc ttg aac cac cag ate gag eat cat 

Leu Ala Asn His Leu Ser Gly Gly Leu Asn His Gin He Glu His His 

465 470 475 480 

■ 

ctg ttc ccc- age ate teg cat gcc aac tac ecc ace ate gee cct gtt 

Leu Phe Pro Ser He Ser His Ala Asn Tyr Pro Thr He Ala Pro Val 

485 490 495 



1440 



1488 



gtg aag gag gtg tgc gag gag tac ggg ttg ccg tac aag aat tac gtc 1536 
Val Lys Glu Val Cys Glu Glu Tyr Gly Leu Pro Tyr Lys Asn Tyr Val 

500 505 510 

aeg ttc tgg gat gea gtc tgt ggc atg gtt cag cac etc egg ttg atg 1584 
Thr Phe Trp Asp Ala Val Cys Gly Met Val Gin His Leu Arg Leu Met 
515 520 525 

ggt get cca ccg gtg cca aeg aac ggg gae aaa aag tea taa 1626 
Gly Ala Pro Pro Val Pro Thr Asn Gly Asp Lys Lys Ser 
530 535 540 



<210> 40 

<211> 541 

<212> PRT 

<213> Euglena gracilis 
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Met Leu Val Leu Phe Gly Asn Phe Tyr Val Lys Gin Tyx Ser Gin Lys 
1 5 10 15 



Asn Gly Lys Pro Glu Asn Gly Ala Thr Pro Glu Asn Gly Ala Lys Pro 

20 25 30 



Gin Pro Cys Glu Asn Gly Thr Val Glu Lys Arg Glu Asn Asp Thr Ala 
35 40 45 



Asn Val Arg Pro Thr Arg Pro Ala Gly Pro Pro Pro Ala Thr Tyr Tyr 
50 55 60 



Asp Ser Leu Ala Val Ser Gly Gin Gly Lys Glu Arg Leu Phe Thr Thr 
65 70 75 80 



Asp Glu Val Arg Arg His lie Leu Pro Thr Asp Gly Trp Leu Thr Cys 

85 90 95 



His Glu Gly Val Tyr Asp Val Thr Asp Phe Leu Ala Lys His Pro Gly 

100 105 110 



Gly Gly Val lie Thr Leu Gly Leu Gly Arg Asp Cys Thr lie Leu He 
lis 120 125 



Glu Ser Tyr His Pro Ala Gly Arg Pro Asp Lys Val Met: Glu Lys Tyr 
130 135 • 140 



Arg He Gly Thr Leu Gin Asp Pro Lys Thr Phe Tyr Ala Trp Gly Glu 
145 150 155 • 160 



Ser Asp Phe Tyr Pro Glu Leu Lys Arg Arg Ala Leu Ala Arg Leu Lys 

ISS . 170 175 



Glu Ala Gly Glii Ala Arg Arg Gly Gly Leu Gly Val Lys Ala Leu Leu 

180 185 190 



Val Leu Thr Leu Phe Phe Val Ser Tarp Tyr Met Trp Val Ala His Lys 
195 200 205 



Ser Phe Leu Trp Ala Ala Val Trp Gly Phe Ala Gly Ser His Val Gly 
210 215 220 



Leu Ser He Gin His Asp Gly Asn His Gly Ala Phe Ser Arg Asn Thr 
225 230 235 240 



Leu Val Asn Arg Leu Ala Gly Trp Gly Met Asp Leu He Gly Ala Ser 

245 * 250 255 



Ser Thr Val Trp Glu Tyr Gin His Val He Gly His His Gin Tyr Thr 

260 265 270 
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Asn Leu Val Ser Asp Thr Leu Phe Ser Leu Pro Glu Asn Asp Pro Asp 
275 280 285 



Val Phe Ser Ser Tyr Pro Leu Met Arg Met His Pro Asp Thr Ala Trp 
290 295 300 



Gin Pro His His Arg Phe Gin His Leu Phe Ala Phe Pro Leu Phe Ala 
305 310 315 320 



Leu Met Thr lie Ser Lys Val Leu Thr Ser Asp Phe Ala Val Cys Leu 

325 330 335 



Ser Met Lys Lys Gly Ser lie Asp Cys Ser Ser Arg Leu Val Pro Leu 

340 345 350 



Glu Gly Gin Leu Leu Phe Trp Gly Ala Lys Leu Ala Asn Phe Leu Leu 
355 360 365 



Gin He Val Leu Pro Cys Tyr Leu His Gly Thr Ala Met Gly Leu Ala 
370 375 380 



Leu Phe Ser Val Ala His Leu Val Ser Gly Glu Tyr Leu Ala He Cys 
385 390 395 400 



Phe lie He Asn, His He Ser Glu Ser Cys Glu Phe Met Asn Thr Ser 

405 410 415 



Phe Gin Thr Ala Ala Arg Arg Thr Glu Met Leu Gin Ala Ala His Gin 

420 425 430 



Ala Ala Glu Ala Lys Lys Val Lys Pro Thr Pro Pro Pro Asn Asp Trp 
435 440 445 



Ala Val Thr Gin Val Gin Cys Cys Val Asn Trp Arg Ser Gly Gly Val 
450 455 460 



Leu Ala Asn His Leu Ser Gly Gly Leu Asn His Gin He Glu His His 
465 470 475 480 



Leu Phe Pro Ser He Ser Hi's Ala Asn Tyr Pro Thr He Ala Pro Val 

485 490 495 



Val Lys Glu Val Cys Glu Glu Tyr Gly Leu Pro Tyr Lys Asn Tyr Val 

500 505 510 



Thr Phe Trp Asp Ala Val Cys Gly Met Val Gin His Leu Arg Leu Met 
515 520 525 



Gly Ala Pro Pro Val Pro Thr Asn Gly Asp Lys Lys Ser 
530 535 540 
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<210> 41 

.<211> 1548 

<212> DMA 

<2 13 > Thraus t ochy tr iuin 
<220> 

<221> CDS 

<222> (1)..{1548) 

<223> Delta-4 -Desa turase 



<400> 41 

atg acg gtc ggg ttt gac gaa acg gtg act atg gac acg gtc cgc aac 48 
Met Thr Val Gly Phe Asp Glu Thr Val Thr Met Asp Thr Val Arg Asn 
1 5 10 15 - 

cac aac atg ccg gac gac gcc tgg tgc gcg ate cac ggc acc gtg tac 96 
His Asn Met Pro Asp Asp Ala Trp Cys Ala He His Gly Thr Val Tyr 

20 25 . 30 . 

gac ate acc aag ttc age aag gtg cac ccc ggc ggg gac ate ate atg 144 
Asp He Thr Lys Phe Ser Lys Val His Pro Gly Gly Asp He He Met 
35 40 45 

ctg gcc get ggc aag gag gcc acc ate ctg ttc gag acc tac cac ate 192 
Leu Ala Ala Gly Lys Glu Ala Thr Xle Leu Phe Glu Thr Tyr His He 
50 55 60 . 

aag ggc gtc ccg gac gcg gtg ctg cgc aag tac aag gtc ggc aag etc 240 
Lys Gly Val Pro Asp Ala Val Leu Arg Lys Tyr Lys Val Gly Lys Leu 
65 70' 75 80 

ccc cag ggc aag aag ggc gaa acg age cac atg ccc ace ggg etc gac 288 
Pro Gin Gly Lys Lys Gly Glu Thr Ser His Met Pro Thr Gly Leu Asp 

85 .90 95 

teg gcc tec tac tac teg tgg gac age gag ttt tac agg gtg etc cgc 336 
Ser Ala Ser Tyr Tyr Ser Trp Asp Ser Glu Phe Tyr Arg Val Leu Arg 

100 105 110 

gag cgc gtc gcc aag aag ctg gcc gag ccc ggc etc atg cag cgc gcg 384 
Glu Arg Val Ala Lys Lys Leu Ala Glu Pro Gly Leu Met Gin Arg Ala 
115 120 125 

cgc atg gag etc tgg gcc aag gcg ate ttc etc ctg gca ggt ttc tgg 432 
Arg Met Glu Leu Trp Ala Lys Ala He Phe Leu Leu Ala Gly Phe Trp 
130 135 140 

ggc tec ctt tac gcc atg tgc gtg eta gac ccg cac ggc ggt gee atg 480 
Gly Ser Leu Tyr Ala Met Cys Val Leu Asp Pro His Gly Gly Ala Met 
145 150 155 160 

gta gcc gcc gtt acg etc ggc gtg ttc get gcc ttt gtc gga act tgc 528 
Val Ala Ala Val Thr Leu Gly Val Phe Ala Ala Phe Val Gly Thr Cys 

165 170 175 

ate cag cac gac ggc age cac ggc gcc ttc tec aag teg cga ttc atg 576 
He Gin His Asp Gly Ser His Gly Ala Phe Ser Lys Ser Arg Phe Met 

180 185 190 

aac aag gcg gcg ggc tgg acc etc gac atg ate ggc gcg agt gcg atg 624 
Asn Lys Ala Ala Gly Trp Thr Leu Asp Met He Gly Ala Ser Ala Met 
195 200 205 

acc tgg gag atg cag cac gtt ctt ggc cac cac ccg tac acc aac etc 672 
Thr Trp Glu Met Gin His Val Leu Gly His His Pro Tyr Thr Asn Leu 
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ate gag atg gag aac ggt ttg gcc aag gtc aag ggc flrcc gac gtc gac 
He Glu Met Glu Asn Gly Leu Ala Lys Val Lys Gly Ala Asp Val Asp 
225 230 235 ^4" 

ccg aag aag gtc gac cag gag age gac ccg gac gtc ttc agt acg 
Pro Lys Lys Val Asp Gin Glu Ser Asp Pro Asp Val Phe Ser Thr Tyr 

245 250 255 

ccg atg ctt cgc ctg cac ccg tgg cac cgc cag egg ttt tac cac aag 
Pro Met Leu Arg Leu His Pro Trp His Arg Gin Arg Phe Tyr His Lys 

260 265 270 

ttc cag cac ctg tac gcc ccg ttt ate ttt ggg tct atg acg att aac 
Phe Gin His Leu Tyr Ala Pro Phe He Phe Gly Ser Met Thr He Asn 
275 280 285 

aag gtg att tec cag gat gtc ggg gtt gtg ctg cgc aag cgc ctg ttc 
LYS Val He Ser Gin Asp Val Gly Val Val Leu Arg Lys Arg Leu Phe 
280 295 300 

cag ate gac gcc aac tgc egg tat ggc age cec tgg tac gtg gcc cgc 
Gin He Asp Ala Asn Cys Arg Tyr Gly Ser' Pro Trp Tyr Val Ala Arg 
305 310 315 320 

ttc tgg ate atg aag etc etc ace acg etc tac atg gtg gcg ctt cec 
Phe Trp He Met Lys Leu Leu Thr Thr Leu Tyr Met Val his. Leu Pro 

325 330 335 

atg tac atg cag ggg cot get cag gge ttg aag ctt ttc ttc atg gcc 
Met Tyr Met Gin Gly Pro Ala Gin Gly Leu Lys Leu Phe Phe Met Ala 

340 345 350 

cae ttc acc tgc gga gag gtc etc gee acc atg ttt att gtc aac cac 
His Phe Thr cys Gly Glu Val Leu Ala Thr Met Phe lie Val Asn Hxs 
355 360 365 

ate ate gag gge gtc age tac get tec aag gac gcg gtc aag ggc gtc 
He He Glu Gly val Ser Tyr Ala Ser Lys Asp Ala Val Lys Gly Val 
370 375 380 

atg get ccg ccg cgc act gtg cae ggt gtc ace ccg atg eag gtg acg 
m2 ill Pro pro Aig Thr Val His Gly Val Thr Pro Met Gin Val Thr 
385 390 395 ^00 

* 

caa aag gcg etc agt geg gcc gag teg gcc aag teg gac gcc gac aag 
Gin Lys Ala Leu Ser Ala Ala Glu Ser Ala Lys Ser Asp Ala Asp Lys 

405 410 

acg acc atg ate cec etc aac gac tgg gcc get gtg cag tgc cag acc 
Thr Thr Met He Pro Leu Asn Asp Trp Ala Ala Val Gin Cys Gin Thr 

420 425 430 

tct gtg aac tgg get gtc ggg teg, tgg ttt tgg aac cac ttt teg. ggc 
ser Val Asn Trp Ala Val Gly Ser Trp Phe Trp Asn His Phe Ser Gly 
435 440 445 

ggc etc aac cac cag att gag cac cac tgc ttc cec caa aac cce cac 
Gly Leu Asn His Gin He Glu His His Cys Phe Pro Gin Asn Pro His 
450 455 460 

acg gtc aac gtc tac ate teg ggc ate gtc aag gag acc tgc gaa gaa 
Thr val Asn Val Tyr He ^ Ser Gly He Val Lys Glu Thr Cys Glu Glu 
465 470 475 480 

tac gge gtg ccg tac cag get gag ate age etc ttc tct gcc tat ttc 
Tyr Gly Val Pro Tyr Gin Ala Glu He Ser Leu Phe Ser Ala Tyr Phe 



720 



768 



816 



864 



912 



960 



1008 



1056 . 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 
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485 490 495 

aag atg ctg teg cac etc cgc acg etc ggc aac gag gae etc acg gcc 
Lys Met Leu Ser His Leu Arg Thr Leu Gly Asn Glu Asp Leu Thr Ala 

500 505 510 

tgg tec acg tga 
Trp Ser Thr 
515 



<210> 42 

<211> 515 

<212> PRT 

<213> Thraustochytrium 

<400> 42 

Met Thr Val Gly Phe Asp Glu Thr Val Thr Met Asp Thr Val Arg Asn 
1 5 10 - 15 

His Asn Met Pro Asp Asp Ala Trp Cys Ala lie His Gly Thr Val Tyr 

20 25 30 

Asp lie Thr Lys Phe Ser Lys Val His Pro Gly Gly Asp He He Met 
35 40 45 

Leu Ala Ala Gly Lys Glu Ala Thr He Leu Phe Glu Thr Tyr His He 
50 55 60 . 

Lys Gly Val Pro Asp Ala Val Leu Arg Lys Tyr Lys Val Gly Lys Leu 
65 70 75 80 

Pro Gin Gly Lys Lys Gly Glu Thr Ser His Met Pro Thr Gly Leu Asp 

85 90 95 



Ser Ala Ser Tyr Tyr Ser Trp Asp Ser Glu Phe Tyr Arg Val Leu Arg 

100 105 110 

Glu Arg Val' Ala Lys Lys Leu Ala Glu Pro Gly Leu Met Gin Arg Ala. 
115 120 125 

Arg Met Glu Leu Trp Ala Lys Ala He Phe Leu Leu Ala Gly Phe Trp 
130 135 140 

Gly Ser Leu Tyr Ala Met Cys Val Leu Asp Pro His Gly Gly Ala Met 
145 ISO . 155 160 

Val Ala Ala Val Thr Leu Gly Val Phe Ala Ala Phe Val Gly Thr Cys 

165 170 175 



He Gin His Asp Gly Ser His Gly Ala Phe Ser Lys Ser Arg Phe Met 

180 185 190 



Asn Lys Ala Ala Gly Trp Thr Leu Asp Met He Gly Ala Ser Ala Met 
195 , 200 205 



1536 



1548 
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Thr Trp Glu Met Gin His Val Leu Gly His His Pro Tyr Thr Asn Leu 
210 215 220 

He Glu Met Glu Asn Gly Leu Ala Lys Val Lys Gly Ala Asp Val Asp 
225 . 230 235 240 

Pro Lys Lys Val Asp Gin Glu Ser Asp Pro Asp Val Phe Ser Thr Tyr 

245 250 255 

Pro Met Leu Arg Leu His Pro Trp His Arg Gin Arg Phe Tyr His Lys 

260 265 270 

Phe Gin His Leu Tyr Ala Pro Phe He Phe Gly Ser Met Thr He Asn 
275 280 285 

LYS Val He Ser Gin Asp Val Gly Val Val Leu Arg Lys Arg Leu Phe 
290 295 300 

Gin He ASP Ala Asn Cys Arg Tyr Gly Ser Pro Trp Tyr Val Ala Arg 
305 310 315 320 

Phe Trp He Met Lys Leu Leu Thr Thr Leu Tyr Met Val Ala Leu Pro 

325 330 335 

Met Tvr Met Gin Gly Pro Ala Gin Gly Leu Lys Leu Phe Phe Met Ala 

340 345 350 

His Phe Thr Cys Gly Glu Val Leu Ala Thr Met Phe lie Val Asn His 
355 360 365 

He He Glu Gly Val Ser Tyr Ala Ser Lys Asp Ala Val Lys Gly Val 
370 375 380 

Met Ala Pro Pro Arg Thr Val His Gly Val Thr Pro Met Gin Val Thr 
385 390 395 400 

Gin Lys Ala Leu Ser Ala Ala Glu Ser Ala Lys Ser Asp Ala Asp Lys 

405 410 

Thr Thr Met He Pro Leu Asn Asp Trp Ala Ala Val Gin Cys Gin Thr 

420 425 '430 

Ser Val Asn Trp Ala Val Gly Ser Trp Phe Trp Asn His Phe Ser Gly 
435 440 445 

Gly Leu Asn His Gin He Glu His His Cys Phe Pro Gin Asn Pro His 
450 '455 460 

Thr Val Asn Val Tyr He Ser Gly He Val Lys Glu Thr Cys Glu Glu 
465 470 475 480 
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Tyr Gly Val Pro Tyr Gin Ala Glu He Ser Leu Phe Ser Ala Tyr Phe 

485 490 495 

Lys Met Leu Ser His Leu Arg Thr Leu Gly Asn Glu Asp Leu Thr Ala 

500 505 510 



Trp Ser Thr 
515 



<210> 


43 


<211> 


960 


<212> 


DNA 


<213> 


Thalassipsira pseudozxana 


<220> 




<221> 


CDS 


<222> 


(1) . . (960) 


<223> 


Delta-5-£longase 


<400> 


43 



atg gtg ttg tac aat gtg gcg caa gtg ctg etc aat ggg tgg acg gtg 
Met Val Leu Tyr Asn Val Ala Gin Val Leu Leu Asn Gly Trp Thr Val 
1 5 10 15 

tat gcg att gtg gat gcg gtg atg aat aga gac cat cog ttt att gga 
Tyr Ala He Val Asp Ala Val Met Asn Arg Asp His Pro Phe He . Gly 

20 25 30 

agt aga agt ttg gtt ggg gcg gcg ttg cat agt ggg age teg tat gcg 
Ser Arg Ser Leu Val Gly Ala Ala Leu His Ser Gly Ser Ser Tyr Ala 
35 40 45 

gtg tgg gtt cat tat tgt gat aag tat ttg gag ttc ttt gat acg tat 
Val Trp Val His Tyr Cys Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr 
50 55 60 

ttt atg gtg ttg agg ggg aaa atg gac bag atg gta ctt ggt gaa gtt 
Phe Met Val Leu Arg Gly Lys Met Asp Gin Met Val Leu Gly Glu Val 
65 70 75 80 

ggt ggc agt gtg tgg tgt ggc gtt gga. tat atg gat atg gag aag atg 
Gly Gly Ser Val Trp Cys Gly Val Gly Tyr Met Asp Met Glu Lys Met 

85 90 .95 

ata eta etc age ttt gga gtg eat egg tct get eag gga acg ggg aag 
He Leu Leu Ser Phe Gly Val His Arg Ser Ala Gin Gly Thr Gly Lys 

100 105 . 110 



48 



96 



144 



192 



240 



288 



336 



get ttc acc aac aac gtt acc aat. cca cat etc acg ctt cca cet cat 384 
Ala Phe Thr Asn Asn Val Thr Asn Pro His Leu Thr Leu Pro Pro His 
115 120 125 

tct aca aaa aca aaa aaa cag gtc tec ttc etc cac ate tac cac cac 432 
Ser Thr Lys Thr Lys Lys Gin Val Ser Phe Leu His He Tyr His His 
130 135 140 • 



acg acc ata gcg tgg gca tgg tgg ate gcc etc cgc ttc tec cec ggt 
Thr Thr He Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly 
145 150 155 . 160 



480 



.gga gac att tac ttc ggg gep. etc etc aac tec ate ate cae gtc etc 528 
Gly Asp He Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu 
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atg tat tec tac tac gcc ctt gcc eta etc aag gtc agt tgt cca tgg 
Met Tyr Ser Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp 

180 185 

aaa cga tac ctg act caa get caa tta ttg caa ttc aca agt gtg gtg 
Lys Arg Tyr Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val 
195 200 205 

gtt tat acg ggg tgt acg ggt tat act cat tac tat cat acg aag cat 
Val Tyr Thr Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His 
210 215 220 

gga gcg gat gag aca cag cet agt tta gga acg tat tat ttc tgt tgt 
GlY Ala Asp Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys 
225 230 235 240 

gga gtg cag gtg ttt gag atg gtt agt ttg ttt gta etc ttt tec ate 
Gly Val Gin Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser lie 

245 250 255 

ttt tat aaa cga tec tat teg aag aag aac aag tea gga gga aag gat 
Phe Tyr Lys Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp 

260 265 270 

age aag aag aat gat gat ggg aat aat gag gat caa tgt cac aag get 
Ser Lys Lys Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala 
275 280 285 

atg aag gat ata teg gag ggt gcg aag gag gtt gtg ggg cat gca gcg 
Met Lys Asp He Ser Glu Gly Ala Lys Glu Val Val Gly Has Ala Ala 
290 295 300 

aag gat get gga aag ttg gtg get acg aga gta agg tgt aag gtg taa 
Lys Asp Ala Gly Lys Leu Val Ala Thr Arg Val Arg Cys Lys Val 
305 310 315 



<210> 44 
<211> 319 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 44 

Met Val Leu Tyr Asn Val Ala Gin Val Leu Leu Asn Gly Trp Thr Val 
15 10 15 

Tyr Ala He Val Asp Ala Val Met Asn Arg Asp His Pro Phe He Gly 

20 25 30 

Ser Arg Ser Leu Val Gly Ala Ala Leu His Ser Gly Ser Ser Tyr Ala 
35 40 45 

Val Trp Val His Tyr Cys Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr 
50 55 60 

Phe Met Val Leu Arg. Gly Lys Met Asp Gin Met Val Leu Gly Glu Val 
65 70 * . 75 80 



576 



624 



672 



720 



768 



816 



864 



912 



960 



Gly Gly Ser Val Trp Cys Gly Val Gly Tyr Met Asp Met Glu Lys Met 

85 90 95 
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He Leu Leu Ser Phe Gly Val His Arg Ser Ala Gin Gly Thr Gly Lys 

100 105 110 

Ala Phe Thr Asn Asn Val Thr Asn Pro His Leu Thr Leu Pro Pro His 
115 120 125. 

Ser Thr Lys Thr Lys Lys Gin Val Ser Phe .Leu His He Tyr His His 
130 135 140 

Thr Thr He Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly 
145 150 155- 160 

Gly Asp He Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu 

165 170 175 

Met Tyr Ser Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp 

180 185 190 

Lys Arg Tyr Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val 
195 200 205 

Val Tyr Thr Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His 
210 215 220 

Gly Ala Asp Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys 
225 230 235 240 

Gly Val Gin Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser He 

245 250 255 

Phe Tyr Lys Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp 

260 265 270 

Ser Lys Lys Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala 
275 280 285 

Met Lys Asp He Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala 
290 295 300 

Lys Asp Ala Gly Lys Leu Val Ala Thr Arg Val Arg Cys Lys Val 
305 310 315 



<210> 45 

<211> 819 

<212> DNA 

<213> Thalassiosira pseudoncina 
<220> 

<221> CDS 

<222> (1),.(819) 

<223> Delta-5-Elongase 
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<400> 45 

atg gac gcc tac aac get gca atg gat aag ate ggt gcc gcc ate ate 48 

Met Asp Ala Tyr Asn Ala Ala Met Asp Lys He Gly Ala Ala He He 

1 5 10 15 

gat tgg tct gat ccc gat gga aag ttc cgt gcc gat aga gag gac tgg 96 
Asp Trp Ser Asp Pro Asp Gly Lys Phe Arg Ala Asp Arg Glu Asp Trp 

20 25 30 

tgg etc tgc gac ttc cgt age gcc ate ace ate gcc etc ate tac ate 144 
Trp Leu Cys Asp Phe Arg Ser Ala He Thr He Ala Leu He Tyr. He 
35 40 45 

gee ttc gte ate etc ggt tee gee gtc atg eaa tee etc eec gea atg 192 
Ala Phe Val He Leu Gly Ser Ala Val Met Gin Ser Leu Pro Ala Met 
50 55 60 

gat ccc tac ccc ate aaa ttc etc tac aac gtc tec caa ate ttc ett 240 
Asp Pro Tyr Pro He Lys Phe Leu Tyr Asn Val Ser Gin He Phe Leu 
65 70 75 80 

tgt gcc tac atg act gtc gag gcg gga ttt ttg gcc tac ege aat gga 288 
Cys Ala Tyr Met Thr Val Glu Ala Gly Phe Leu Ala Tyr Arg Asn Gly 

85 90 95 

tat ace gtc atg cct tgc aat eat tte^ aat gtg aat gat ect eec gtg 336 
Tyr Thr Val Met Pro Cys Asn His Phe Asn Val Asn Asp Pro Pro Val 

100 105 110 

geg aat ett ett tgg ttg ttt tat att tec aag gtg tgg gac ttt tgg 384 
Ala Asn Leu Leu Tznp Leu Phe Tyr He Ser Lys Val Trp Asp Phe Trp 
115 120 125 

gat ace att ttc att gtg ttg ggg aag aag tgg cgt caa tta tct ttc 432 
Asp Thr He Phe He Val Leu Gly Lys Lys Trp Arg Gin Leu Ser Phe 
130 135 140 

ttg cat gta tac cat cac ace acc ate ttt eta ttc tat tgg ctg aat 480 
Leu His Val Tyr His His Thr Thr He Phe Leu Phe Tyr Trp Leu Asn 
145 150 155 160 

gee aat gtc ttg tac gat ggt gac ate ttc ett acc ate ttg etc aat 528 
Ala Asn Val Leu Tyr Asp Gly Asp He Phe Leu Thr He Leu Leu Asn 

165 170 175 

gga ttc ate eae aeg gtg atg tac acg tat tae ttc ate tgt atg eat 576 
Gly Phe He His Thr Val Met Tyr Thr Tyr Tyr Phe He Cys Met His 

180 185 190 

acc aaa gat tec aag aeg gge aag agt ett ect ata tgg tgg aag teg 624 
Thr Lys Asp Ser Lys Thr Gly Lys Ser Leu Pro He Tirp Trp Lys Ser 
195 200 205 

agt ttg acg gcg ttt cag ttg ttg caa ttc act ate atg atg agt cag 672 
Ser Leu Thr Ala Phe Gin Leu Leu Gin Phe Thr He Met Met Ser Gin 
210 215 220 

get acc tac ett gte ttc cac ggg tgt gat aag gtg teg ett cgt ate 720 
Ala Thr Tyr Leu Val Phe His Gly Cys Asp Lys Val Ser Leu Arg He 
225 230 235 240 

acg att gtg tac ttt gtg tec ett ttg agt ttg ttc ttc ett ttt get 768 
Thr He Val Tyr Phe Val Ser Leu Leu Ser Leu Phe Phe Leu Phe Ala 

245 250 255 



cag ttc ttt gtg caa tea tac atg gca ccc aaa aag aag aag agt get 816 
Gin Phe Phe Val Gin Ser Tyr Met Ala Pro Lys Lys Lys Lys Ser Ala 
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260 - 265 270 



tag 



819 



<210> 46 - . 

<211> 272 

<212> PRT 

<213> Thalassiosira pseudonana 

<400> 46 

Met Asp Ala Tyr Asn Ala Ala Met Asp Lys He Gly Ala Ala He- He 
1 5 10 15 



Asp Trp Ser Asp Pro Asp Gly Lys Phe Arg Ala Asp Arg Glu Asp Trp 

20 25 30 



Trp Leu Cys Asp Phe 
35 



Ala Phe Val He Leu 
50 



Asp Pro Tyr Pro He 
65 



Cys Ala Tyr Met Thr 

85 



.Tyr Thr Val Met Pro 

100 



Ala Asn Leu Leu Trp 
115 



Asp Thr He Phe He 
130 



Leu His Val Tyr His 
145 



Ala Asn Val Leu Tyr 

165 



Gly Phe He His Thr 

180 



Thr Lys Asp Ser Lys 
195 



Ser Leu Thr Ala Phe 
210 



Arg Ser Ala . He Thr He 
40 



Gly Ser Ala Val Met Gin 
55 



Lys Phe Leu Tyr Asn Val 
70 7.5 



Val Glu Ala Gly Phe Leu 

90 



Cys Asn His Phe Asn Val 

105 



Leu Phe Tyr He Ser Lys 
120 



Val Leu Gly Lys Lys Trp 
135 



His Thr Thr He Phe Leu 
150 155 



Asp Gly Asp He Phe Leu 

170 



Val Met Tyr Thr Tyr Tyr 

185 



Thr Gly Lys Ser Leu Pro 
200 



Gin Leu Leu Gin Phe Thr 
215 



Ala Leu He Tyr He 
45 



Ser Leu Pro Ala Met 
60 



Ser Gin He Phe Leu 

80 



Ala Tyr Arg Asn Gly . 

95 



Asn Asp Pro Pro Val 
110 



Val Trp Asp phe Trp 
125 



Arg Gin Leu Ser Phe 
140 



Phe Tyr Trp Leu Asn 

160 



Thr He Leu Leu Asn 

175 



Phe He Cys Met His 
190 



He Trp Trp Lys Ser 
205 



He Met Met Ser Gin 
220 
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Ala Thr Tyr Leu Val Phe His Gly Cys Asp Lys Val Ser Leu Arg lie 
225 230 235 240 

Thr lie Val Tyr Phe Val Ser Leu Leu Ser Leu Phe Phe Leu Phe Ala 

245 250 255 



Gin Phe Phe Val Gin Ser Tyr Met Ala Pro Lys Lys Lys Lys Ser Ala 

260 265 . 270 



<210> 47 

<211> 936 

<212> DMA 

<213> Crypthecodinium cohnii 

<220> 

<221> CDS 

<222> (1)..(936) 

<223> Delta-5-Elongase 



<400> 47 . ^ 4. _ 

atg tct gcc ttc atg act etc cca cag get etc tec gat gtg acc teg 

Met ser Ala Phe Met Thr Leu Pro Gin Ala Leu Ser Asp Val Thr Ser 

1 5 10 15 

gcc ttg gtc acg ctg gga aag gat gtc tec age cct tea get ttt caa 
Ala Leu Val Thr Leu Gly Lys Asp. Val Ser Ser Pro Ser Ala Phe Gin 

20 25 ^° . 

get gtc act ggc ttc tgc agg gag cag tgg ggg att ccg aca gta ttc 
Ala Val Thr Gly Phe Cys Arg Glu Gin Trp Gly He Pro Thr Val Phe 
35 40 45 

tgc ctg ggc tac ttg gcc atg gtc tac gcg gcc aga aga ccc etc ccg 
Cys Leu Gly Tyr Leu Ala Met Val Tyr Ala Ala Arg Arg Pro Leu Pro 
50 55 60 

cag cac ggc tac atg gtt gcg gtg gac cgt tgc ttc get get tgg aac 
Gin His Gly Tyr Met Val Ala Val Asp Arg Cys Phe Ala Ala Trp Asn 
65 . 70 75 80 

ttg get etc tct gtc ttc age act tgg ggc ttc tac cac atg get gtc 
Leu Ala Leu Ser Val Phe Ser Thr Trp Gly Phe Tyr His Met Ala Val 

85 90 95 

ggg etc tae aac atg aca gag acg agg ggc ttg caa ttc acc ate tgc 
Gly Leu Tyr Asn Met Thr Glu Thr Arg Gly Leu Gin Phe Thr He Cys 

100 105 110 

ggt teg act ggg gag etc gtg cag aac ctt cag act ggc cca ace get 
Gly Ser Thr Gly Glu Leu Val Gin Asn Leu Gin Thr Gly Pro Thr Ala 
115 120 125 

Ctg gcg etc tgc etc ttc tgc ttc age aag ate ccc gag ttg atg gac 
Leu Ala Leu Cys Leu Phe Cys Phe Ser Lys lie Pro Glu Leu Met Asp 
130 135 140 

acg gtg ttt etc ate ctg aag gcc aag aag gtc cgc ttc ttg cag tgg 
Thr Val Phe Leu lie Leu Lys Ala Lys Lys Val Arg Phe Leu Gin Trp 
145 150 155 160 

tac cac cat gcc aca gtc atg etc ttc tgt tgg etc gcc etc gcg acg 
Tyr His His Ala Thr Val Met Leu Phe Cys Trp Leu Ala Leu Ala Thr 

165 170 175 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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gag tac act cct ggc ttg tgg ttt gcg gcg acg aac tac ttc gtg cac 
Glu Tyr Thr Pro Gly Leu Trp Phe. Ala Ala Thr Asn Tyr Phe Val His 

180 185 190 

tec ate atg tac atg tac ttc ttc etc atg ace ttc aag teg gee gcg 
Ser lie Met Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Ser Ala Ala 
195 . 200 205 

aag gtg gtg aag ccc ate gcc cct etc ate aca gtt ate cag att get 
Lys Val Val Lys Pro He Ala Pro Leu He Thr Val He Gin He Ala 
210 215 220 

cag atg gtc tgg ggc etc ate gtc aac ggc ate gcc ate acc ace ttc 
Gin Met Val Trp Gly Leu He Val Asn Gly He Ala He Thr Thr Phe 
225 230 235 240 

ttc acg act ggt gcc tgc cag ate cag tet gtg act gtg tat teg gcc 
Phe Thr Thr Gly Ala Cys Gin He Gin Ser Val Thr Val Tyr Ser Ala 

245 250 255 

ate ate atg tac get teg tac ttc tac ctg ttc toe cag etc ttc ttc 
He He Met Tyr Ala Ser Tyr Phe Tyr Leu Phe Ser Gin Leu Phe Phe 

260 265 270 

gag gcc cat ggt gee get ggc aag aac aag aag aag ttg acc cgc gag 
Glu Ala His Gly Ala Ala Gly Lys Asn Lys Lys Lys Leu Thr Arg Glu 
275 280 285 

etc tct cga aaa ate teg gag get etc ctg aac acc ggt gac gag gtt 
Leu Ser Arg Lys He Ser Glu Ala Leu Leu Asn Thr . Gly Asp . Glu Val 
290 295 300 

tec aag cac ctg aag gtg aat tga 
Ser Lys His Leu Lys Val Asn 
305 310 



576 



624 



672 



720 



768 



816 



864 



912 



936 



<210> 48 
<211> 311 
<212> PRT 

<213> Crypthecodinium cohnii 
<400> 48 

Met Ser Ala Phe Met Thr Leu Pro Gin Ala Leu Ser Asp Val Thr Ser 
15 10 .15 

Ala Leu Val Thr Leu Gly Lys Asp Val Ser Ser Pro Ser Ala Phe Gin 

20 25 30 

Ala Val Thr Gly . Phe Cys Arg Glu Gin Trp Gly He Pro Thr Val Phe 
35 40« 45 



Cys Leu Gly Tyr Leu Ala Met Val Tyr Ala Ala Arg Arg Pro Leu Pro 
50 55 60 



Gin His Gly Tyr Met Val Ala Val Asp Arg Cys Phe Ala Ala Trp Asn 
65 70 • 75 80 

Leu Ala Leu Ser Val Phe Ser Thr Trp Gly Phe Tyr His Met Ala Val 

85 90 95 
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Gly Leu Tyr Asn Met Thr Glu Thr Arg Gly Leu Gin Phe Thr lie Cys 

100 105 110 

Gly Ser Thr Gly Glu Leu Val Gin Asn Leu Gin Thr Gly Pro Thr Ala 
115 120 125 

Leu Ala Leu Cys Leu Phe Cys Phe Ser Lys lie Pro Glu Leu Met Asp 
130 135 140 

Thr Val Phe Leu He Leu Lys Ala Lys Lys Val Arg Phe Leu Gin Trp 
145 150 155 160 

Tyr His His Ala Thr Val Met Leu Phe Cys Trp Leu Ala Leu Ala Thr 

165 170 175 

Glu Tyr tbx Pro Gly Leu Trp Phe Ala Ala Thr Asn Tyr Phe Val His 

180 185 190 

ser He Met Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Ser Ala Ala 
195 200 205 

Lys val val Lys Pro He Ala Pro Leu He Thr Val He Gin He Ala 
210 215 220 

Gin Met val Trp Gly Leu He Val Asn Gly He Ala He Thr Thr Phe 
225 230 235 240 

Phe Thr Thr Gly Ala Cys Gin He Gin Ser Val Thr Val Tyr Ser Ala 

245 250 255 

He He Met Tyr Ala Ser Tyr Phe Tyr Leu Phe Ser Gin Leu Phe Phe 

260 265 2^0 

Glu Ala His Gly Ala Ala Gly Lys Asn Lys Lys Lys Leu Thr Arg Glu 
275 280 285 

Leu ser Arg Lys He Ser Glu Ala Leu Leu Asn Thr Gly Asp Glu Val 
290 295 300 

Ser Lys His Leu Lys Val Asn 
305 310 

<210> 49 

<211> 927 

■c212> DHA 

<213> Crypthecodinium cohnii 

<220> 

<221> CDS 

<222> (1) . . (927) 

<223> Delta-5-Elongase 



<400> 



49 



wo 2005/012316 



80 
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atg get tec tac caa caa gca ttc tec gaa ttg get aga get ttg tec 

Met Ala Ser Tyr Gin Gin Ala Phe Ser Glu Leu Ala Arg Ala Leu Ser 

1 5 10 15 

act ttg aac cac gac ttc tec age gte gag cca ttc aaa gte gtg acg 

Thr Leu Asn His Asp Phe Ser Ser Val Glu Pro Phe Lys Val Val Thr 

20 25 30 

cag ttc tgc agg gac cag tgg gcg ate ccg aca gte ttt tgc ate ggt 

Gin Phe Cys Arg Asp Gin Trp Ala lie Pro Thr Val Phe Cys lie Gly 
35 40 45 



48 



tae atg tet etc gtg gat cgc tgc ttt gcg gee tgg aac ttg gge etc 
Tyr Met Ser Leu Val Asp Arg Cys Phe Ala Ala Trp Asn Leu Gly Leu 
65 70 75 80 

tpg etc ttc agt tgc tgg gge ttc tae cac atg gca gtg gga etc tec 
Ser Leu Phe Ser Cys Trp Gly Phe Tyr His Met Ala Val Gly Leu Ser 

85 90 95 

cac ace act tgg aat ttc ggg etc cag ttc ace ate tgc gge age ace 
His Thr Thr Trp Asn Phe Gly Leu Gin Phe Thr lie Cys Gly Ser Thr 

100 105 110 



ate etg ttc tgc ttc tec aag ate ccg gag ttg gge gac ace gte ttc 
lie Leu Phe Cys Phe Ser Lys lie Pro Glu Leu Gly Asp Thr Val Phe 
.130 135 140 

ttg ate ttg aag gga aag aag gte cgc ttc ttg cag tgg tae cac cac 
Leu lie Leu Lys Gly Lys Lys Val Arg Phe Leu Gin Trp Tyr His His 
145 150 155 160 

acg ace gtg atg etc ttc tgt tgg atg gee ttg gcg act gag tac act 
Thr Thr Val Met Leu Phe Cys Trp Met Ala Leu Ala Thr Glu Tyr Thr 

165 170 175 

ect gga ttg tgg ttc gcg gcc acg aac tac ttc gtg cac tec ate atg 
Pro Gly Leu Trp Phe Ala Ala Thr Asn Tyx Phe Val His Ser lie Met 

180 .185 190 

tac atg tac ttc ttc etc atg acc ttc aag acg gee gee gge ate ate 
Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Thr Ala Ala Gly lie He 
195 200 205 

aag cec ate gcg cct etc ate acc ate ate cag ate tec cag atg gte 
Lys Pro He Ala Pro Leu He Thr He He Gin He Ser Gin Met Val 
210 215 220 

tgg gge ttg gte gtg aac gee ate gcc gte gge acc ttc ttc acc aca 
Trp Gly Leu Val Val Asn Ala He Ala Val Gly Thr Phe Phe Thr Thr 
225 230 235 240 

gge aac tgc cag ate cag gca gtg aca gte tac tec gcc ate gtg atg 
Gly Asn Cys Gin He Gin Ala Val Thr Val Tyr Ser Ala He Val Met 

245 250 255 

tac gcc tec tac ttc tac etc ttc gge cag etc ttc ttc gag gcc cag 
Tyr Ala Ser Tyr Phe Tyr Leu Phe Gly Gin Leu Phe Phe Glu Ala Gin 

260 265 270 



96 



144 



tac ttg gca atg gte tac gcc acg ega aga cct ate gcg aag cac ccc 192 
Tyr Leu Ala Met Val Tyr Ala Thr Arg Arg Pro He Ala Lys His Pro 
50 55 60 



240 



288 



336 



acg gag ctt gtg aat gge ttc cag aag gge ccg gcg gee etc gcc etc 384 
Thr Glu Leu Val Asn Gly Phe Gin Lys Gly Pro Ala Ala Leu Ala Leu 
115 120 125 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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ggt teg get gga aag gac aag aag aag ttg gee ega gag ctg age cga 
GlY ser Ala Gly Lys Asp Lys Lys Lys Leu Ala Arg Glu Leu Ser Arg 
275 280 285 

aag gtc teg egg get etc aca gea acg ggc gaa gag gtg teg aag cac 
Lys val ser Arg Ala Leu Thr Ala Thr Gly Glu Glu Val Ser Lys Hxs 
290 295 300 

atg aag gtg aat tga 
Met Lys Val Asn 
305 



<210> 50 

<211> 308 
<212> PRT 

<213> Cryptheeodinium cohnii 
<400> 50 

Met Ala ser Tyr Gin Gin Ala Phe Ser Glu Leu Ala Arg Ala Leu Ser 
15 10 15 

Thr Leu Asn His Asp Phe Ser Ser Val Glu Pro Phe Lys Val Val Thr 

20 25 30 

Gin Phe Cys Arg Asp Gin Trp Ala lie Pro Thr Val Phe Cys lie Gly 
35 40 45 

* 

Tyr Leu Ala Met Val Tyr Ala Thr Arg Arg Pro lie Ala Lys His Pro 
50 55 60 

Tyr Met Ser Leu Val Asp Arg Cys Phe Ala Ala Trp Asn Leu Gly Leu 
65 70 75 80 

ser Leu Phe Ser Cys Trp Gly Phe Tyr His Met Ala Val Gly Leu Ser 

85 • 90 . 95 

His Thr Thr Trp Asn Phe Gly Leu Gin Phe Thr lie Cys Gly Ser Thr 

100 105 110 

Thr Glu Leu val Asn Gly Phe Gin Lys Gly Pro Ala Ala Leu Ala Leu 
115 120 125 

lie Leu Phe' Cys Phe Ser Lys He Pro Glu Leu Gly Asp Thr Val Phe 
130 135 140 

Leu He Leu Lys Gly Lys Lys Val Arg Phe Leu Gin Trp Tyr His His 
145 150 155 160 

Thr Thr Val Met Leu Phe Cys Trp Met Ala Leu Ala Thr Glu Tyr Thr 

165 170 175 

Pro Gly Leu Trp Phe Ala Ala Thr Asn Tyr Phe Val His Ser lie Met 

180 185 190 



864 



912 



927 
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Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Thr Ala Ala Gly He He 
195 200 205 

Lys Pro He Ala Pro Leu He Thr He He Gin He Ser Gin Met Val 
210 215 220 

Trp Gly Leu Val Val Asn Ala He Ala Val Gly Thr Phe Phe Thr Thr 
225 230 235 240 

* Gly Asn Cys Gin He Gin Ala Val Thr Val Tyr Ser Ala He Val Met 

245 250 255 

Tyr Ala Ser Tyr Phe Tyr Leu Phe Gly Gin Leu Phe Phe Glu Ala Gin 

260 265 270 

Gly Ser Ala Gly Lys Asp Lys Lys Lys Leu Ala Arg Glu Leu Ser .Arg 
275 280 285 

• ' 

Lys Val Ser Arg Ala Leu Thr Ala Thr Gly Glu Glu Val Ser Lys His 
290 295 300 



Met Lys Val Asn 
305 



<210> 51 

<211> 795 

<212> DNA 

<213> Oncorhynchus laykiss 

<220> 

<221> CDS 

<222> . (1)..(795) 

<2 2 3 > Del ta-5 -Elongase 



<400> 51 

atg get tea aca tgg caa age gtt cag 
Met Ala Ser Thr Trp Gin Ser Val Gin 
1 5 

gag aat gga gat aaa agg aca gae cea 
Glu Asn Gly Asp Lys Arg Thr Asp Pro 

20 25 

atg cca gtg gcc att ata ttc etc etc 
Met Pro Val Ala He He Phe Leu Leu 
35 40 

ggg ccc aag ctg atg aaa cgc agg gaa 
Gly Pro Lys Leu Met Lys Arg Arg Glu 
50 55 

etc att gtc tae aae tte gcc atg gte 
Leu He Val Tyr Asn Phe Ala Met Val 
65 70 

cat gag tte ttg gtc aeg tee ttg etg 
His Glu Phe Leu Val Thr Ser Leu Leu 

85 



tec atg cgc cag tgg att tta 48 
Ser Met Arg Gin Trp He Leu 

10 is 

tgg eta ctg gtc tae tec ect 96 
Trp Leu Leu Val Tyr Ser Pro 

30 

tat ctt ggt gtg gtc tgg get 144 
Tyr Leu Gly Val Val Trp Ala 

45 

cca gtt gat etc aag get grta 192 
Pro Val Asp Leu Lys Ala Val 
.60 

tgc ctg tet gtc tac atg ttc . 240 
Cys Leu Ser Val Tyr Met Phe 
75 80 

tct aae tae agt tac ctg tgt 288 
Ser Asn Tyr Ser Tyr Leu Cys 
90 95 
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caa cct gtg gat tac age act agt cca ctg gog atg agg atg gcc aaa 
Gin Pro Val Asp Tyr Ser Thr Ser Pro Leu Ala Met Arg Met Ala Lys 

100 105 

gta tgc tgg tgg ttt ttc ttc tec aag gtc ata gaa ttg get gac acg 
val cjs lS Phe Phe Phe Ser Lys Val He Glu Leu Ala Asp Thr 



120 125 

gtg ttc ttc ate ctg agg aag aag aac agt cag ctg act ttc ctg cat 
Val Phe Phe He Leu Arg Lys Lys Asn Ser Gin Leu Thr Phe Leu His 
130 135 140 

gtc tat cac cat ggc ace atg ate ttc aac tgg tgg gca ggg gtc aag 
Val Tvr His His Gly Thr Met He Phe Asn Trp Trp Ala Gly Val Lys 
145 150 155 160 

tat ctg get gga ggc caa teg ttc ttc ate ggc ctg etc aat acc ttt 
Tvr Leu Ala Gly Gly Gin Ser Phe Phe He Gly Leu Leu Asn Thr Phe 

165 170 175 

gtg cac ate gtg atg tac tct tac tac gga ctg get gcc ctg ggg cct 

Val 
180 



gtg cac ate gtg atg tac tct tac tac gga ci^g g^u y^^^ ^-a ««« 
Val His Xle Val Met Tyr Ser Tyr Tyr Gly Leu Ala Ala Leu Gly Pro 

185 



cac acg cag aag tac tta tgg tgg aag cgc tat ctg acc tea ctg cag 
His Thr Gin Lys Tyr Leu Trp Trp Lys Arg Tyr Leu Thr Ser Leu Gin 
195 200 205 

ctg etc cag ttt gtc ctg ttg acc act cac act ggc tac aac etc ttc 
Leu Leu Gin Phe Val Leu Leu Thr Thr His Thr Gly Tyr Asn Leu Phe 
210 215 220 



act gag tgt gac ttc ecg gac tec atg aac get gtg gtg ttt gcc tac 
Thr Glu Cys ASP Phe Pro Asp Ser Met Asn Ala Val Val Phe Ala Tyr 
225 230 235 240 



tgt gtc agt etc att get etc ttc age aac ttc tac tat cag age tac 

cys val ser Leu He Ala Leu Phe Ser Asn Phe Tyr Tyr Gin Ser Tyr 

245 250 255 

etc aac agg aag age aag aag aca taa 

Leu Asn Arg Lys Ser Lys Lys Thr 

260 



<210> 52 
<211> 264 
<212> PRT 

<213> Oneorhynehus mykiss 
<400> 52 

Met ' Ala ser Thr Trp Gin Ser Val Gin Ser Met Arg Gin Trp lie Leu 
-It; 10 15 



Glu Asn Gly Asp Lys Arg Thr Asp Pro Trp Leu Leu Val Tyr Ser Pro 

20 25 30 

Met Pro Val Ala He He Phe Leu Leu Tyr Leu Gly Val Val Trp Ala 
35 40 45 

Gly Pro Lys Leu Met Lys Arg Arg Glu Pro Val Asp Leu Lys Ala Val 
50 55 60 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



795 
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Leu lie Val Tyr Asn Phe Ala Met Val Cys Leu Ser Val Tyr Met Phe 
65 70 . 75 80 

His Glu Phe Leu Val Thr Ser Leu Leu Ser Asn Tyr Ser Tyr Leu Cys 

85 90 95 . 

Gin Pro Val Asp Tyr Ser Thr Ser Pro Leu Ala Met Arg Met Ala Lys 

100 105 110 

Val Cys Trp Trp Phe Phe Phe Ser Lys Val He Glu Leu Ala Asp Thr 
115 120 125 

Val Phe Phe He Leu Arg Lys Lys Asn Ser Gin Leu Thr Phe Leu His . 
130 135 140 

Val Tyr His His Gly Thr Met He Phe Asn Trp Trp Ala Gly Vai Lys 
145 150 155 160 

Tyr Leu Ala Gly Gly Gin Ser Phe Phe He Gly Leu Leu Asn Thr Phe 

165 170 175 

Val His He Val Met Tyr Ser Tyr Tyr Gly Leu Ala Ala Leu Gly Pro 

180 185 190. 

His Thr Gin Lys Tyr Leu Trp Trp Lys Arg Tyr Leu Thr Ser Leu Gin 
195 200 205 

Leu Leu Gin Phe Val Leu Leu Thr Thr His Thr Gly Tyr Asn Leu Phe 
210 215 220 

Thr Glu Cys Asp Phe Pro Asp Ser Met Asn Ala Val Val Phe Ala Tyr 
225 230 235 240 

Cys Val Ser Leu He Ala Leu Phe Ser Asn Phe Tyr Tyr Gin Ser Tyx 

245 250 255 

»* 

Leu Asn Arg Lys Ser Lys Lys Thr 

260 

<210> 53 
<211> 885 
<212> DNA 

<213> Oncorhynchus mykiss 
<220> 

<221> CDS 
• <222> (1) . . (885) 

<223> Delta-5-Elongase 



.<400> 53 

atg gag act ttt aat tat aaa eta aac atg tac ata gac tea tgg atg 48 

Met Glu Thr Phe Asn Tyr Lys Leu Asn Met Tyr He Asp Ser Trp Met . 
.1 5 • • 10 15 . 
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85 

ggt ccc aga gat gag egg gta cag gga tgg ctg ctt ctg gac aac tac 
GlY Pro Arg Asp Glu Arg Val Gin Gly Trp Leu Leu Leu Asp Asn Tyr 

20 25 30 

cct cca acc ttt gca eta aca gtc atg tac ctg ctg ate gta tgg atg 
Pro Pro Thr Phe Ala Leu Thr Val Met Tyr Leu Leu He Val Trp Met 
35 40 45 

ggg ccc aag tac atg aga cac aga cag ccg gtg tct tgc egg ggt etc 
Gly Pro Lys Tyr Met Arg His Arg Gin Pro Val Ser Cys Arg Gly Leu 
50 55 60 

etc ttg gtc tac aat ctg ggc etc acg ate ttg tec ttc tat atg ttc 
Leu Leu Val Tyr Asn Leu Gly Leu Thr He Leu Ser Phe Tyr Met Phe 
65 70 75 80 

tat gag atg gtg tct get gtg tgg cac ggg gat tat aac ttc ttt tgc 
Tvr Glu Met Val Ser Ala Val Trp His Gly Asp Tyr Asn Phe Phe Cys 

85 90 95 

caa gac aca cac agt gca gga gaa acc gat ace aag ate ata aat gtg 
Gin Asp Thr His Ser Ala Gly Glu Thr Asp Thr Lys He He Asn Val 

100 105 110 

ctg tgg tgg tac tac ttc tec aag etc ata gag ttt atg gat ace ttc 
Leu Trp Trp Tyr Tyr Phe Ser Lys Leu He Glu Phe Met Asp Thr Phe 
115 120 125 

ttc ttc ate ctg egg aag aac aac cat caa ate acg ttt ctg cac ate 
Phe Phe He Leu Arg Lys Asn Asn His Gin He Thr Phe Leu His He 
130 135 140 

tac cac eat get age atg etc aac ate tgg tgg ttc gtc atg aac tgg 
Tyr His His Ala Ser- Met Leu Asn He Trp Trp Phe Val Met Asn Trp 
145. 150 155 160 

gtg ccc tgt ggt cac tec tac ttt ggt gee tee ctg aac age ttc ate 
Val Pro Cys Gly His Ser Tyr Phe Gly Ala Ser Leu Asn Ser Phe He 

165 170 175 

cat gtc ctg atg tac tct tac tat ggg etc tct get gtc ccg gee ttg 
His val Leu Met Tyr Ser Tyr Tyr Gly Leu Ser Ala Val Pro Ala Leu 

180 185 190 

egg ccc tat eta tgg tgg aag aaa tac ate aca caa gta cag ctg att 
• Arg Pro Tyr Leu Trp Trp Lys Lys Tyr He Thr Gin Val Gin Leu He 
195. 200 205 

cag ttc ttt ttg ace atg tee cag acg ata tgt gca gtc att tgg cca 
Gin Phe Phe Leu Thr Met Ser Gin Thr He Cys Ala Val He Trp Pro 
210 215 220 

tgt gat ttc ccc aga ggg tgg ctg tat ttc "cag ata ttc tat gtc ate 
Cys ASP Phe Pro Arg Gly Trp Leu Tyr Phe Gin He Phe Tyr Val He 
225 230 235 240 

aca ctt att gee ctt ttc tea aac ttc tac att cag act tac aag aaa 
Thr Leu He Ala Leu Phe Ser Asn Phe Tyr He Gin Thr Tyr Lys Lys 

245 250 255 

cac ctt gtt tea caa aag aag gag tat cat cag aat ggc tct gtt get 
His Leu Val Ser Gin Lys Lys Glu Tyr His Gin Asn Gly Ser Val Ala 

260 265 270 

tea ttg aat ggc eat gtg aat ggg gtg aca ccc acg gaa acc att aca 
Ser Leu Asn Gly His Val Asn Gly Val Thr Pro Thr Glu Thr He Thr 
275 280 285 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 
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86 



PCT/EP2004/007957 



cac agg aaa gtg agg ggg gac 885 
His Arg Lys Val Arg Gly Asp 
290 295 



<210> 54 
<211> 295 
<212> PRT 

<213> Oncorhynchus my kiss 
<400> 54 

Met Glu Thr Phe Asn Tyr Lys I*eu Asn Met Tyr lie Asp Ser Trp Met 
15 10 15 



Gly Pro Arg Asp Glu Arg Val Gin Gly Trp Leu Leu Leu Asp Asn Tyr 

20 25 30 



Pro Pro Thr Phe Ala Leu Thr Val Met Tyr Leu Leu lie Val Trp Met 
35 40 45 



Gly Pro Lys Tyr Met Arg His Arg Gin Pro Val Ser Cys Arg Gly Leu 
50 55 60 



Leu Leu Val Tyr Asn Leu Gly Leu Thr lie Leu Ser Phe Tyr Met Phe 
65 70 75 80 



Tyr Glu Met Val Ser Ala Val Trp His Gly Asp Tyr Asn Phe Phe Cys 

85 90 95 



Gin Asp Thr His Ser Ala Gly Glu Thr Asp Thr Lys lie lie Asn Val 

100 ■ 105 110 



Leu Trp Trp Tyr Tyr Phe Ser Lys Leu lie Glu Phe Met Asp Thr Phe 
115 120 125 



Phe Phe lie Leu Arg Lys Ash Asn His Gin He Thr Phe Leu His He 
130 135 140 



Tyr His His Ala Ser Met Leu. Asn He Trp Trp Phe Val Met Asn Trp 
145 150 155 160 



Val Pro Cys Gly His Ser Tyr Phe Gly Ala Ser Leu Asn Ser Phe He 

.165 170 175 



His Val Leu Met Tyr Ser Tyr Tyr Gly Leu Ser Ala Val Pro Ala Leu 

180 185 190 



Arg Pro Tyr Leu Trp Trp Lys Lys Tyr He Thr Gin Val Gin Leu He 
195 200 205 



Gin Phe Phe Leu Thr Met Ser Gin Thr He Cys Ala Val He Trp Pro 
210 215 220 
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Cys ASP Phe Pro Arg Gly Trp Leu Tyr Phe Gin He Phe Tyr Val lie 
225 230 235 



Thr Leu He Ala Leu Phe Ser Asn Phe Tyr He Gin Thr Tyr Lys Lys 

245 250 255 

His Leu val Ser Gin Lys Lys Glu Tyr His Gin Asn Gly Ser Val Ala 

260 265 270 



ser Leu Asn Gly His Val Asn Gly Val Thr Pro Thr Glu Thr He Thr 
275 280 285 



His Arg Lys Val Arg Gly Asp 
290 295 



<210> 55 

<211> 6753 

<212> DMA 

<213> Oncorhynchus inylciss 

<220> 

<221> CDS 

<222> (513) . . (1397) 

<223> Delta-S-Elongase 



<400> 55 
acggattaga 


agccgccgag 


cgggtgacag 


ccctccgaag 


gaagactctc 


ctccgtgcgt 


60 


cctcgtcctc 


accggtcgcg 


ttcctgaaac 


gcagatgtgc 


ctcgcgccgc 


actgctccga 


120 


acaat.aaaga 


ttctacaata 


ctagctttta 


tggttatgaa 


gaggaaaaat. 


tggcagtaac 


180 


ctggccccac 


asLaccttcaa 


atgaacgaat 


caaattaaca 


accataggat 


gataatgcga 


240 


ttagtttttt 


agccttattt 


ctggggtaat 


taatcagcga 


agcgatgatt 


tttgatctat 


300 


taacagatat 


ataaatgcaa 


aaactgcatt 


aaccacttta 


actiaatactt 


tcaacatttt 


360 


cggtttgtat 


tacttcttat 


t^caaatgtaa 


taaaagtatc 


aacaaxtaaat 


tgttaatata 


420 


cctctatact 


ttaacgtcaa 


g gagaaaaaa 


ccccggatcg 


gac tact age 


agctgtaata 


480 


cgactcacta 


tagggaatat 


taagcttaca 


ta atg gag 
Met Glu 


act ttt aat tat aaa 
Thr Phe Asn Tyr Lys 


533 



eta aac atg tac ata gac tea tgg atg ggt ccc aga gat gag egg gta 
Leu Asn Met Tyr lie Asp Ser Trp Met Gly Pro Arg Asp Glu Arg Val 
10 15 20 

cag gga tgg ctg ctt ctg gac aac tac .cct cca acc ttt gca eta aca 
Gin lly iS Leu Leu Leu Asp Asn Tyr Pro Pro Thr Phe Ala Leu Thr 
25 30 35 

gtc atg tac ctg ctg ate gta tgg atg ggg ccc aag tac atg aga cac 
val Met Tyr Leu Leu He Val Trp Met Gly Pro Lys Tyr Met Arg Hxs 
40 45 50 55 



581 



629 



677 



725 
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etc acg ate ttg tec ttc tat atg ttc tat gag atg gtg tct get gtg 
Leu Thr lie I*eu Ser Phe Tyr Met Phe Tyr Glu Met Val Ser Ala Val 

75 80 85 

tgg cac ggg gat tat aac ttc ttt tgc caa gac aca cac agt gca gga 
Trp His Gly Asp Tyr Asn Phe Phe Cys Gin Asp Thr His Ser Ala Gly 
90 . 95 100 

gaa acc gat acc aag ate ata aat gtg ctg tgg tgg tac tac ttc tec 
Glu Thr Asp Thr Lys lie lie Asn Val Leu Trp Trp Tyr Tyr Phe Ser 

105 110 115 

aag etc ata gag ttt atg gat acc ttc ttc ttc ate ctg egg aag aac 
Lys Leu lie Glu Phe Met Asp Thr Phe Phe Phe He Leu Arg Lys Asn 
120 125 130 135 

aac cat caa ate acg ttt ctg cac ate tac cac cat get age atg etc 
Asn His Gin He Thr Phe Leu His He Tyr His His Ala Ser Met Leu 

140 145 150 

aac ate tgg tgg ttc gtc atg aac tgg gtg cec tgt ggt cac tec. tac 
Asn He Trp Trp Phe Val Met Asn Trp Val Pro Cys Gly His Ser Tyr 

155 160 165 

ttt ggt gee tec ctg. aac age ttc ate cat gtc .ctg atg tac tct tac 
Phe Gly Ala Ser Leu Asn Ser Phe He His Val Leu Met Tyr Ser Tyr 
170 175 180 

tat ggg etc tct get gtc ccg gcc ttg egg ecc tat eta tgg tgg aag 
Tyr Gly Leu Ser Ala Val Pro Ala Leu Arg Pro Tyr Leu Trp. Trp Lys 
185 190 195 

aaa tac ate aca caa gta cag ctg att cag ttc ttt ttg acc atg tec 
Lys Tyr He Thr Gin Val Gin Leu He Gin Phe Phe Leu Thr Met Ser 
200 205 210 215 

cag acg ata tgt gca gtc att tgg cca tgt gat ttc ccc aga ggg tgg 
Gin Thr He Cys Ala Val He Trp Pro Cys Asp Phe Pro Arg Gly Trp 

220 225 230 

ctg tat ttc cag ata ttc tat gtc ate aca ctt att gcc ctt ttc tea 
Leu Tyr Phe Gin He Phe Tyr Val He Thr Leu He Ala Leu Phe Ser 

235 240 245 

aac ttc tac att cag act tac aag aaa cac ctt gtt tea caa aag aag 
Asn Phe Tyr He Gin Thr Tyr Lys Lys His Leu Val Ser Gin Lys Lys 
250 255 260 

gag tat cat cag aat ggc tct gtt get tea ttg aat ggc eat gtg aat 
Glu Tyr His Gin Asn Gly Ser Val Ala Ser Leu Asn Gly His Val Asn 
265 270 275 

ggg gtg aca ccc acg gaa acc att aca cac agg aaa gtg agg ggg gac 
Gly Val Thr Pro Thr Glu Thr He Thr His Arg Lys Val Arg Gly Asp 
280 285 290 295 



773 



821 



869 



917 



965 



1013 



1061 



1109 



1157 



1205 



1253 



1301 



1349 



1397 



tgaaggatce 


actagtaacg 


gccgccagtg 


tgctggaatt 


ctgcagatat 


c cage ac agt 


1457 


ggeggccgct 


egagtctaga 


gggcccttcg 


aaggtaagcc 


tatecctaac 


ectctectcg 


1517 


gtctcgattc 


taegcgtaec 


ggtcatcatc 


aceateacea 


ttgagtttaa 


acccgctgat 


1577 


cetagagggc 


cgcatcatgt 


aattagttat 


gtcacgctta 


cattcaegcc 


ctccccccac 


1637 


ateegctcta 


accgaaaagg 


aaggagttag 


acaacctgaa 


gtctaggtcc 


etatttattt 


1697 



ttttatagtt atgttagtat taagaacgtt atttatattt caaatttttc ttttttttct 1757 
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1937 
1997 
2057 
2117 



gtacagacgc gtgtacgcat gtaacattat actgaaaacc ttgcttgaga aggttttggg 1817 
acgctcgaag gctttaattt gcaagctgcg gccctgcatt aatgaatcgg ccaacgcgcg 1877 
gggagaggcg gtttgcgtat tgggcgctct tccgcttcct cgctcactga ctcgctgcgc 
tcggccgttc ggptgcggcg agcggtatca gctcactcaa aggcggtaat acggttatcc 
acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca aaagcccagg 
aaccgtaaaa aggccgcgtt gctggcgttt ttccataggc tccgcccccc tgacgagcat 
cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag 2177 
gcgtttcccc ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga 2237 
tacctgtccg cctttctccc ttcgggaagc gtggcgcttt ctcatagctc acgctgtagg 2297 
tatotcagtt cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga accccccgtt 
cagcccgacc gctgcgcctt atccggtaac tatcgtcttg agtccaaccc ggtaagacac 
gacttatcgc cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc 
ggtgctacag agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt 
ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc 
ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc 
agaaaaaaag gatotcaaga agatcctttg atcttttcta cggggtctga cgctcagtgg 
aacgaaaact cacgttaagg gattttggtc atgagattat caakaaggat cttcacctag 
atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg 
tctgacagtt accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttcgt 
tcatccatag ttgcctgact ccccgtcgtg tagataacta cgatacggga gcgcttacca 
tctggcccca gtgctgcaat gataccgcga gacccacgct caccggctcc agatttatca 
gcaataaacc agccagccgg aagggccgag cgcagaagtg gtcctgcaac tttatccgcc 
tccatccagt ctattaattg ttgccgggaa gctagagtaa gtagttcgcc agttaatagt 
ttgcgcaacg ttgttgocat tgctacaggc atcgtggtgt cacgctcgtc gtttggtatg 
gcttcattca gctccggttc ccaacgatca aggcgagtta catgatcccc catgttgtgc 
aaaaaagcgg ttagctcctt cggtcctccg atcgttgtca gaagtaagtt ggccgcagtg 
ttatcactca tggttatggc agcactgcat aattctctta ctgtcatgcc atccgtaaga 
tgcttttctg tgactggtga gtactcaacc aagtcattct gagaatagtg tatgcggcga 
ccgagttgct cttgcccggc gtcaacacgg gataataccg cgccacatag cagaacttta 
aaagtgctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat cttacogctg 
ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcagc atcttttact 
ttcaocagcg tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata 3677 
agggcgacac ggaaatgttg aatactcata ctcttccttt ttcaatatta ttgaagcatt 3737. 
tatcagggtt attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa 3797 



2357 

2417 

2477 

2537 

2597 

2657 

2717 

2777 

2837 

2897 

2957 

3017 

3077 

3137 

3197 

3257 

3317 

3377 

3437 

3497 

3557 

3 617 
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ataggggtLtc 


cgcgcacatit 


tccccgaaaa 


gtgccacctg 


acgtctaaga 


aaccatcatt 


3857 


atcatgacat 


taacctataa 


aaataggcgt 


atcacgaggc 


cctttcgtct 


tcaagaaatt 


3917 


cggtcgaaaa 


aagaaaagga 


gagggccaag 


agggagggca 


ttggtgacta 


ttgagcacgt 


3977 


gagtatacgt 


gatnaagcac 


acaaaggcag 


cttggagtat 


gtctgttatt 


aatttcacag 


4037 


gfcagttctgg 


tccattggtg 


aaagtttgcg gcttgcagag 


cacagaggcc 


gcagaatgtg 


4097 


ctctagattc 


cgatgctgac 


ttgctgggta 


ttatatgtgt 


gcccaataga 


aagagaacaa 


4157 


ttgacccggt 


tatcgcaagg 


aaaatttcaa 


gtcttgtaaa 


agcatataaa 


aatagttcag 


4217 


gcactccgaa 


atacttggtt 


ggcgtgtttc 


gtaatcaacc 


taaggaggat 


gttttggctc 


4277 


tggtcaatga 


ttacggcatt 


gatatcgtcc 


aactgcacgg 


agatgagticg 


tggcaagaat 


4337 


accaagagtt 


cctcggtttg 


ccagttatta 


aaagactcgt: 


atttccaaaa 


gactgcaaca 


4397 


tactacCcag 


tgcagcttca 


cagaaacctc 


attcgtttat 


tcccttgttt 


gattcagaag 


4457 


caggtgggac 


aggtgaactt 


ttggattgga 


actcgatttc 


tgactgggtt 


ggaaggcaag 


4517 


agagccccga 


gagcttacat 


tttatgttag 


ctggtggact 


gacgccagaa 


aatgttggtig 


4577 


atgcgcttag 


at:t.aaatggc 


gttattggtg 


ttgatgtaag 


cggaggtgtg 


gagacaaatg 


4637 


gtgtaaaaga 


ctctaacaaa 


atagcaaatt 


tcgtrcaaaaa 


tgctaagaaa 


taggttiatta 


4697 


ctgagtagta 


tttatttaag 


tattgtttgt 


gcacttgccc 


tagcttatcg 


atgataagct 


47'57 


gtcaaagatg 


agaattaatt 


ccacggacta 


. tagactatac 


tagatactcc 


gtctactgta 


4817 


cgatacactt 


ccgctcaggt 


ccttgtcctt 


taacgaggcc 


ttiaccactct: 


tttgttactc 


4877 


t:at:tga^cca 


gctcagcaaa 


ggcagtgtga 


tctiaagattc 


tatct:t:cgcg 


atgtagtaaa 


4937 


actagctaga 


ccgagaaaga 


gactagaaat 


gcaaaaggca 


cttctiacaat 


ggctgccatc 


4997 


attiattatcc 


gatgtgacgc 


tgcagcttct 


caatgatatt 


cgaacacgct: 


ttgaggagat 


5057 


acagcctaat: 


atccgacaaa 


ctgttttaca 


gatttacgat 


cgtacttgtt 


acccatcact 


5117 


gaatt.t.t.gaa 


catccgaacc 


tgggagtttt. 


ccctgaaaca 


gat:agt:at:at: 


ttgaacctgt 


5177 


ataataatiat 


atagtctagc 


gctttacgga 


agacaatgta 


tgtatttcgg 


ttcctggaga 


5237 


aactattgca 


tctattgcat 


aggtaatctt 


gcacgtcgca 


tccccggttc 


attttctgcg 


5297 


tttccatctt 


gcacttcaat 


agcatatctt 


tgttaacgaa 


gcatctgtgc 


ttcattttgt 


5357 


agaacaaaaa 


tgcaacgcga 


gagcgctiaat 


ttttcaaaca 


aagaatictga 


gctgcatttt 


5417 


tiacagaacag 


aaat.gcaacg 


cgaaagcgct 


attttiaccaa 


cgaagaatct 


gtigctCcatt 


.5.477 


tttgtaaaac 


aaaaatgcaa 


cgcgacgaga 


gcgctaattt 


ttcaaacaaa 


gaatctgagc 


5537 


tgcattttta 


cagaacagaa 


atgcaacgcg 


agagcgctat 


tttaccaaca 


aagaatctat 


5597 


acttcttttt 


tcrt tc tiacaa 


aaatgcatcc 


cgagagcgct 


atttttctaa 


caaagcatct 


5657 


tagattactt 


tttttctcct 


ttgtgcgctc 


tataatgcag 


tctcttgata 


actttttgca 


5717 


ctgtaggtcc 


gtitaiaggtCa 


gaagaiaggct 


actttggtgt 


ctattttctc 


ttccataaaa 


5777 


aaagcctgac 


tccacttccc 


gcgtttactg 


attactagcg 


aagct:gcggg 


tgcatttttt 


5837 
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caagataaag 


gcatccccga 


ttatattcta 


taccgatgtg 


gattgcgcat 


actttgtgaa 


COOT 

5897 


cagaaagtga 


tagcgttgat 


gattcttcat 


tggtcagaaa 


attatgaacg 


gtttcttcta 


5957 


ttttgtctct 


atatactacg 


tiataggaaat 


gtttacattt 


tcgtattgtt 


ttcgattcac 


6017 


tctatgaata 


gttcttacta 


caattttttt 


gtctaaagag 


taatactaga 


gataaacata 


6077 


aaaaatgtag 


aggtcgagtt 


tagatgcaag 


ttcaaggagc 


geiaaggtgga 


tgggtaggtt 


6137 


atatagggat 


atagcacaga 


gatatatagc 


aaagagatac 


ttttgagcaa 


tgtttgtgga 


6197 


agcggtattc 


gcaatgggaa 


gctccacccc 


ggttgataat 


cagaaaagcc 


ccaaaaacag 


^ ^4 

6257 


gaagattgta 


taagcaaata 


tttaaattgt 


aaacgttaat 


attttgttaa 


aattcgcgtt 


6317 


aaatttttgt 


taaatcagct 


cattttttaa 


cgaatagccc 


gaaatcggca 


aaatccctta 


6377 


taaatcaaaa 


gaatagaccg 


agatagggtt 


gagtgttgtt 


ccagtttcca 


acaagagtcc 


6437 


actattaaag aacgtggact 


ccaacgtcaa 


agggcgaaaa 


agggtctatc 


agggcgatgg 


6497 


cccactacgt 


gaaccatcac 


cctiaatcaag 


ttttttgggg 


tcgaggtgcc 


gtaaagcagt 


6557 


aaatcggaag 


ggtaaacgga 


tgcccccatt 


tagagcttga 


cggggaaagc 


cggcgaacgt 


6617 


ggcgagaaag 


gaagggaaga 


aagcgaaagg 


agcgggggct 


agggcggtgg 


ga^gtgtagg 


6677 


ggtcacgctg 


ggcgtaacca 


ccacacccgc 


cgcgcttaat: 


ggggcgctac 


agggcgcgtg 


6737 


gggatgatcc 


actagt 










6753 



<210> 56 
<211> 295 
<212> PRT 

<213> Oncorhynchus mykiss 
<400> 56 

Met Glu Thr Phe Asn Tyr Lys Leu Asn Met Tyr He Asp Ser Trp Met 
15 10 15 

Gly Pro Arg Asp Glu Arg Val Gin Gly Trp Leu Leu Leu Asp Asn Tyr 

20 25 30 

Pro Pro Thr Phe Ala Leu Thr Val Met Tyr Leu Leu He Val Trp Met 
35 40 45 

Gly Pro Lys Tyr Met Arg His Arg Gin Pro Val Ser Cys Arg Gly Leu 
50 55 60 

Leu Leu Val Tyr Asn Leu Gly Leu Thr He Leu Ser Phe Tyr Met Phe 
65 70 75 80 

Tyr Glu Met Val Ser Ala Val Trp His Gly Asp Tyr Asn Phe Phe Cys 

85 90 95 

Gin Asp Thr His Ser Ala Gly Glu Thr Asp Thr Lys He He Asn Val 

100 105 110 
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Leu Trp Trp Tyr Tyr Phe Ser Lys Leu He Glu Phe Met Asp Thr Phe 
115 120 125 

Phe Phe He Leu Arg Lys Asn Asn His Gin He Thr Phe Leu His He 
130 135 140 

Tyr His His Ala Ser Met Leu Asn He Trp Trp Phe Val Met Asn Tirp 
145 150 155 160 

Val Pro Cys Gly His Ser Tyr Phe Gly Ala Ser Leu Asn Ser Phe He 

165 170 175 

His Val Leu Met Tyr Ser Tyr Tyr Gly Leu Ser Ala Val Pro Ala Leu 

180 185 190 

Arg Pro Tyr Leu Trp Trp Lys Lys Tyr He Thr Gin Val Gin Leu He 
195 . 200 205 

Gin Phe Phe Leu Thr Met Ser Gin Thr He Cys Ala Val He Trp Pro 
210 215 220 

Cys Asp Phe Pro Arg Gly Trp Leu Tyr Phe Gin He Phe Tyr Val He 
225 230 235 ' 240 

Thr Leu He Ala Leu Phe Ser Asn Phe Tyr He Gin Thr Tyr Lys Lys 

245 250 255 

His Leu Val Ser Gin Lys Lys Glu Tyr His Gin Asn Gly Ser Val Ala 

260 265 • 270 

Ser Leu Asn Gly His Val Asn Gly Val Thr Pro Thr Glu Thr lie Thr 
275 280 285 

His Arg Lys Val Arg Gly Asp 
290 295 

<210> 57 

<211> 6645 

<212> DNA 

<213> Oncorhynchus nrykiss 
<220> 

<221> CDS 

<222> (513) . . (1304) 

<223> Delta-5-Elongase 

<400> 57 

acggattaga agccgccgag cgggtgacag ccctccgaag gaagactctc ctccgtgcgt 60 

cctcgtcctc accggtcgcg ttcctgaaac gcagatgtgc ctcgcgccgc actgctccga 120 

acaataaaga ttctacaata ctagctttta tggttatgaa gaggaaaaat tggcagtaac 180 . . 

ctggccccac aaaccttcaa atgaacgaat caaattaaca accataggat gataatgcga 240 
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ttagtttttt agccttattt ctggggtaat taatcagcga agcgatgatt tttgatctat 
taacagatat ataaatgcaa aaactgcatt aaccacttta actaatactt tcaacatttt 
cggtttgtat tacttcttat tcaaatgtaa taaaagtatc aacaaaaaat tgttaatata 
cctctatact ttaacgtcaa ggagaaaaaa ceccggatcg gaotactagc agctgtaata 
cgaotcacta tagggaatat taagcttaca ta atg get tea aca tgg caa age 

aaa qj^^ 

1 s 

gttcag tec atg cgc cag tgg att tta gag aat gga gat aaa agg aca 
Val Gin Ser Met Arg Gin Trp lie Leu Glu Asn Gly Asp Lys Arg Thr 
10 15 20 

gac cea tgg eta ctg gtc tac tec cet atg cca gtg gcc att ata ttc 
Lp Pro Trp Leu Leu Val Tyr Ser Pro Met Pro Val Ala lie lie Phe 
25 30 35 

etc etc tat ctt ggt gtg gtc tgg get ggg ccc aag ctg atg aaa cgc 
Leu Leu Tyr Leu Gly Val Val Trp Ala Gly Pro Lys Leu Met Lys Arg 
40 45 50 S» 

agg gaa cca gtt gat etc aag get gta etc att gtc tac aac tte gcc 
Glu pro val ASP Leu Lys Ala Val Leu He Val Tyr Asn Phe Ala 

60 ^5 

atg gtc tgc ctg tct gtc tac atg ttc cat gag ttc ttg gtc acg tec 
val cjs Leu ser Val Tyr Met Phe His Glu Phe Leu Val Thr Ser 
75 80 85 

ttg ctg tet aac tac agt tac ctg tgt caa cct gtg gat tac age act 
Leu Leu Ser Asn Tyr Ser Tyr Leu Cys Gin Pro Val Asp Tyr Ser Thr 
90 95 

agt cca ctg gcg atg agg atg gcc aaa gta tge tgg tgg ttt ttc ttc 
ser Pro Leu Ala Met Arg Met Ala Lys Val Cys Trp Trp Phe Phe Phe 
105 110 

tec aag gtc ata gaa ttg get gac acg gtg ttc ttc ate ctg agg aag 
ser Lys Val He Glu Leu Ala Asp Thr Val Phe Phe He Leu Arg Lys 
120 125 130 "5 

aag aac agt cag ctg act tte ctg cat gtc tat cae eat ggc acc atg 
Asn ser Gil Leu Thr Phe Leu His Val Tyr His His Gly Thr Met 

140 145 150 

ate ttc aac tgg tgg gca ggg gtc aag tat ctg get gga ggc caa teg 
lie Phe Asn Trp Trp Ala Gly Val Lys Tyr Leu Ala Gly Gly Gin Ser 

155 160 165 

ttc ttc ate ggc ctg etc aat aec ttt gtg cae ate gtg atg tac tct 
Phe Phe He Gly Leu Leu Asn Thr Phe Val His He Val Met Tyr Ser 
170 175 180 

tac tac gga ctg get gee etg ggg cct cae aeg cag aag tac tta tgg 
Sr Tyr Gly Leu Ala Ala Leu Gly Pro His Thr Gin Lys Tyr Leu Trp 
185 190 195 

tgg aag cgc tat ctg ace tea ctg cag ctg etc eag ttt gtc etg ttg 
Lys Aig Tyr Leu Thr Ser Leu Gin Leu Leu Gin Phe Val Leu Leu 
200 205 210 ^J-S 

acc act cac act ggc tac aac etc ttc act gag tgt gac ttc ccg gac 
Thr Thr His Thr Gly Tyr Asn Leu Phe Thr Glu Cys Asp Phe Pro Asp 

220 225 230 



300 



360 



420 



480 
533 



581 



629 



677 



725 



773 



821 



869 



917 



965 



1013 



1061 



1109 



1157 



1205 
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tec atg aac get gtg gtg ttt gcc tac tgt gtc agt etc att get etc 
Ser Met Asn Ala Val Val Phe Ala Tyr Cys Val Ser Leu He Ala Leu 

235 240 245 



1253 



ttc age aac ttc tac tat cag age tac etc aac agg aag age aag aag 
Phe Ser Asn Phe Tyr Tyr Gin Ser Tyr Leu Asn Arg Lys Ser Lys Lys 
250 . 255 260 



1301 



aca taaggatcca ctagtaaegg ccgccagtgt gctggaattc tgeagatatc 
Thr 



1354 



cateacactg 


geggccgctc 


gagcatgcat 


etagagggee 


gcateatgta 


attagttatg 


1414 


tcacgcttac 


attcacgccc 


tccccccaea 


tccgetctaa 


ccgaaaagga 


aggagttaga 

• 


1474 


caacctgaag 


tctaggtccc 


tatttatttt 


tttatagtta 


tgttagtatt 


aagaacgtta 


1534 


tttatatttc 


aaatttttct 


tttttttctg 


tacagacgcg 


tgtacgcatg 


taacattata 


1594 


ctgaaaacet 


tgettgagaa 


ggttttggga 


cgctcgaagg 


etttaatttg 


cggccctgca 


1654 


ttaatgaatc 


ggceaacgcg 


cggggagagg 


cggtttgegt 


attgggeget 


ettcegcttc 


1714 


ctcgcteact 


gactcgetgc 


gctcggtcgt 


tcggctgcgg 


cgagcggtat 


cagctcacte 


1774 


aaaggcggta 


ataeggttat 


ccacagaatc 


aggggB-tSiaLC 


gcaggaaa.ga 


acatgtgagc 


1834 


aaaaggccag 


caaaagccca 


ggaaccgtaa 


aaaggccgcg 


ttgctggcgt 


ttttccatag 


1894 


getccgeccc 


cctgacgagc 


atcacaaaaa 


* 

tcgacgctca 


agtcagaggt 


ggcgaaaccc 


' 1954 


gacaggaeta 


taaagatacc 


aggcgtttcc 


ccctggaagc 


tcectcgtgc 


gctctcctgt 


2014 


tecgaccctg 


ccgcttaccg 


gatacctgtc 


cgcctttctc 


ccttcgggaa 


gcgtggcgct 


2074 


ttctcatage 


tcacgctgta 


ggtatctcag 


ttcggtgtag 


gtcgttcgct 


ccaagctggg 


2134 


ctgtgtgcac 


gaaccccccg 


ttcagceega 


ccgctgcgcc 


ttatccggta 


actatcgtct 


2194 


tgagtccaac 


ccggtaagac 


aegacttate 


gecactggca 


gcagccactg 


gtaacaggat 


2254 


tagcagagcg 


aggtatgtag 


geggtgetac 


agagttcttg 


aagtggtgge 


ctaactacgg 


2314 


ctacactaga 


aggacagtat 


ttggtatctg 


cgctctgetg 


aagceagtta 


ectteggaaa 


2374 


aagagttggt 


agctcttgat 


ccggcaaaca 


aaccaccgct 


ggtagcggtg. 


gtttttttgt 


2434 


1 1 Qcaacrcacr 


cacrattaccrc 


gcagaaaaaa 


aggatctcaa. 


gaagatcctt. 


tgatcttttc 


2494 


tacggggtct 


gacgetcagt 


ggaacgaaaa 


ctcacgttaa 


gggattttgg 


tcatgagatt 


2554 


atcaa^a^gg 


atcttcaect 


agatcetttt 


aa.attaaaaa 


tgaagtttta 


aatcaateta 


2614 


aagtatatat 


gagtaaactt 


ggtctgaeag 


ttaccaatgc 


ttaa.tcagtg 


aggcacctat 


2674 


cteagegatc 


tgtctatttc 


gttcatccat 


agttgectga 


ctccccgtcg 


tgtagataac 


2734 


tacgatacgg 


gagcgcttae 


catctggccc 


cagtgctgea 


atgataccge 


gagacccacg 


2794 


ctcaccggct 


ccagatttat 


cagcaataaa 


ccagccagcc 


ggaagggccg 


agcgcagaag 


2854 


tggtcctgca 


actttatccg 


ectccattca 


gtctattaat 


tgttgccggg 


aagctagagt 


2914 


aagtagttcg 


ccagttaata 


gtttgcgcaa 


cgttgttggc 


attgetacag 


gcatcgtggt 


2974 


gtcactctcg 


tcgtttggta 


tggcttcatt 


cagctccggt 


teccaacgat 


caaggegagt 


3034 
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taca.t.gat:cc 


cccatgCtgt 


gcaaaaaagc 


ggttagctcc 


fctcggtccfcc 


cgatcgtfcgt 


3094 




ttiggccgcag 


fcgttafccact 


catggttatg 


gcagcacfcgc 


ataafcfccfccfc 


3154 




ccatccgtaa 


gafcgcfcfctfcc 


tgtgactggt 


gagfcacfccaa 


ccaagfccatfc 


3214 


ctigacraatiag 


tgtatigcggc 


gaccgagttg 


ctctfcgcccg 


gcgfccaafcac 


gggafcaafcag 


3274 


tgta^cacat 


agcagaactt 


fcaaaagfcgct 


cafccatfcgga 


siaacgfcfccfcfc 


cggggcgaaa 

«9 w^ ^» wv ~ — 


3334 


ac^ctcaagg 


atcttaccgc 


fcgfcfcgagafcc 


cagttcgatg 


fcaacccacfcc 


gfcgcacccaa 


3394 


ctiaatctitca 


crca t c ti ti ta 


cfcfcfccaccacr 


catttctagcr 

j3 w* ^7 


fcgagcaaaaa 


caggaaggca 


3454 


aaaticrcccrca 


aaaaacf c hslsl 


fcaacracrccrac 


acggaaatgt 


fcgaafcacfcca 


fcacfccfcfcccfc 


3514 


fc 1 1 ticaa t crcr 


ortaataac tor 

WM ^^«^WW ^ W*Ww\^ 


afcafcaafcfcaa 


attcraacrcfcc 


fcaafcfcfcgfcga 


gfcfcfcagfcafca 


3574 


catacattta 


c t fc afcaa fcac 


acrfcfcfcfcfcfcaor 


fc fcfc fccrc fcQOC 


cgcafccfcfccfc 


c aaafca fcg c fc 


3634 


fceeeacreetcf 


%^ w ^ w ^Vtf ^9 


accrfcfccaccc 

Wb^^ W^^w^\^^^wtf 


fccfcaccfcfcaa 

^^w^ %^ww«^^« 1^^^ *y 


catcccfctcc 


c t fc fcgcaaafc 


3694 


acrtcetctfcc 




aafccrfccacrat 


c c fcafcacracra 


ccacafccafcc 


cacggfc t c fca 


3754 




ccaafccrccrtc 


tcccttcrtca 


fccfcaaac cca 

w^ WwwA w^ w* *^w 


cacccra'Qfccrfc 


cafcaafccaac 


3814 




r*tfccat"cfcc t 


tccacccaticr 


fccfccfcfcfccracr 


caafcaaacrcc 

^^^^WWaW *^ *^w^^W*^W 2J 


gafcaacaaaa 


3874 






crtcaacacrta 


cccfcfcacrfcafc 

Vw \^ \^ %^ w^>i^ w^ 


afcfccfcccao'fc 


acrafcagggag 

«iA2s} *^ ••**29 ?9 ^9 **59 


3934 


V»w^ ^ ^9 


a o a a 1 1* r* ^ cic 


fcaacatcaaa 


acrcrc c tc fcaor 


crfcfcccfcfcfccrfc 

WM W* ^^^^^^ b^ ^9 


fcacfcfccfcfccfc 


3994 






aacaafcaccfc 


crcfcfcc caeca 


cacccftCTfccfc 


afcfccgfcaafcg 

w* w# 29 ***^w «^ 29 


4054 






crfcafcacacee 


ac acrao fcac fc 


crcaafcfcfcoac 

29 wkw* w^ 4^ 29 ^^^^ 


fcgfcafcfcacca 

^^29 ********** 


4114 


a t CT t c acr ca.a 


attfctcfccrte 

Bfc W \i W 


fcfcc oaaQaofc 


aaaaaa fc t crfc 


acfcfc?Q'CQr?a 


fcaafcgccfcfcfc 


4174 


agcggcttaa 


ctgtgccctc 


ca fccrcraaaaa 

V^^fw ^^29 *9 Wfcl*! w^ wall WW 


fccacrfccaacra 


fcafcccacafccT 

W^WrtW WW WlF W^*^W^» WW W»^^ 


fcgttfcttagfc 


4234 


aaacaaattt 


tgggacctaa 


fccrcfcfccaacfc 


aactccacrfca 


afcfcccfcfcggfc 


g g fcacgaaca 


4294 


tccaatgaag 


cacacaagfcfc 


tatttacttt 


fcccffccrcafcaa 


fcafcfcaaafcag 


cfcfcggcagca 


4354 


acaggactag- gatgagtagc 


acrcaccifcfccc 


fcfcafcafccrfcacr 


cfc fcfcccracafc 

w^ w^ w* 29 


gafcfcfcafccfcfc 


4414 


cgtttcctgc 


aggtttttgt 


tc tiafccrcaafc 

«^w^ X^Www^ 


fc crcrcr fc fcaaora 

w* ^4 29 w9 ^^^^^^ a? 


afcac fccrcrorca 


afcfctcatgfcfc 


4474 


&cttcaa.cac 


tacatatgcg 


fcatiatiafcacc 

%^W^W VPWMW %V'W^V W^VtfW^^^^ 


aafcc fcaag t c 


tgtgctccfct 


'ccfcfccgfcfccfc 


4534 


tccttctgtt 


cggagattac 


caaa t caaaa 


aaafcfc fccaaa 


gaaaccgaaa 


fc caaaaaaaa 


4594 


gaataaaaa^i 


aaaafcgafcga 


afcfcgaatfcga 


aaagc fcagc fc 


fcafccgafcgat 


aagcfcgfccaa 


4654 


agatgagaat 


taattccacg 


gac t a fcagac 


fcafcacfcagafc 


actccgfccfca 


ctgfcacgafca 


4714 


cacttccgct 


caggtccttg 


tcctttaacg 


aggccttacc 


actcttfctgfc 


fcactcfcafcfcg 


4774 


atccagctca 


gcaaaggcag 


tgtgatctaa 


gattctatct 


fccgcgafcgfca 


gfcaaaacfcag 


4834 


ctagaccgag 


aaagagacta 


gaaatgcaaa 


aggcactfccfc 


acaafcggcfcg 


ccafccafcfcafc 


4894 


tatccgaCgt 


gacgctgcag 


cttctcaafcg 


afcafcfccgaafc 


acgctfctgag 


gagafcacagc 


4954 


ctaatatccg 


acaaactgtt 


ttacagattt 


acgafccgfcac 


fcfcgtfcaccca 


fccatfcgaafcfc 


5014 


ttgaacatcc 


gaacctggga 


gttfctccctg 


aaacagafcag 


fcafcafcfcfcgaa 


ccfcgfcafcaafc 


5074 
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aatatatagt ctagcgcttt acggaagaca atgtatgtat tticggttcct ggagaaacta 5134 

ttgcatctat tgcataggta atcttgcacg tcgcatcccc ggttcatttt ctgcgtttcc 5194 

atcttgcact tcaatagcat atctttgtta acgaagcatc tgtgcttcat tttgtagaac 5254 

aaaaatgcaa cgcgagagcg ctaatttttc aaacaaagaa tctgagctgc atttttacag 5314 

aacagaaatg caacgcgaaa gcgctatttt accaacgaag aatctgtgct: tcatttttgt 5374 

aaaacaaaaa tgcaacgcga cgagagcgct aatttttcaa acaaagaatc tgagctgcat 5434 

ttttacagaa cagaa^tgca acgcgagagc gctattttac caacaaagaa tctatacttc 5494 

ttittttigttc taca^Laaatg catcccgaga gcgctatttt tctaacaaag catcttagat .5554 

tacttttttt ctcctttgtg cgctctataa tgcagtctct tgataacttt ttgcactgta 5614 

ggtccgttaa ggttagaaga aggctacttt ggtgtctatt ttctcttcca . taaaaaaagc 5674 

ctgactccac ttcccgcgtt tactgattac tagcgaagct gcgggtgcat tttttcaaga 5734 

taaaggcatc cccgattata ttctataccg atgtggattg cgcatacttt gtgaacagaa 5794 

agtgatagcg ttgatgattc ttcattggtc agaaaattat gaacggtttc ttctattttg 5854 

tctctatata ctacgtatag gaaatgttta cattttcgta ttgttttcga ttcactctat 5914 

gaatagttct tactacaatt tttttgtcta aagagtaata ctagagataa acataaaaaa 5974 

tgtagaggtc gagtttagat gcaagttcaa ggagcgaaag gtggatgggt aggttatata 6034 

gggatatagc acagagatat atagcaaaga gatacttttg agcaatgttt gtggaagcgg 6094 

tattcgcaat gggaagctcc accccggttg ataatcagaa aagccccaaa aacaggaaga 6154 

ttgtataagc aaatatttaa attgtaaacg ttaatatttt gttaaaattc gcgttaaatt 6214 

tttgttaaat cagctcattt tttaacgaat agcccgaaat cggcaaaiatc ccttataaat 6274 

caaaagaata gaccgagata gggttgagtg ttgttccagt ttccaacaag agtccactat 6334 

taaagaacgt ggactccaac gtcaaagggc gaaaaagggt ctatcagggc gatggcccac 6394 

tacgtgaacc atcaccctaa tca^gttttt tggggtcgag gtgccgtaaa gcagtaaatc 6454 

ggaagggtaa acggatgccc ccatttagag cttgacgggg aaagccggcg aacgtggcga 6514 

gaaaggaagg gaagaaagcg aaaggagcgg gggctagggc ggtgggaagt gtaggggtca 6574 

cgctgggcgt aaccaccaca cccgccgcgc ttaatggggc gctacagggc gcgtggggat 6634 

gatccactag t 6645 

<210> 58 
<211> 264 
<212> PRT 

<213> Oncorhynchus inykiss 
<400> 58 

Met Ala Ser Thr Trp Gin Ser Val Gin Ser Met Arg Gin Trp lie Leu 
1 5 * 10 15 

• • • 

Glu Asn Gly Asp Lys Arg Thr Asp Pro Trp I*eu Leu Val Tyr Ser Pro 

20 25 30 - 
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Met Pro 

35 



val Ala lie He Phe Leu Leu Tyr Leu Gly Val Val T?rp Ala 



40 *S 



Gly Pro Lys Leu Met Lys Arg Arg Glu Pro Val Asp Leu Lys Ala Val 
50 55 60 

« 

neu lie val Tyr Asn Phe Ala Met Val Cys Leu Ser Val Tyr Met Phe 
65 70 75 80 

His Glu Phe Leu Val Thr Ser Leu Leu Ser Asn Tyr Ser Tyr Leu Cys 

85 90 



Gin Pro val Asp Tyr Ser Thr Ser Pro Leu Ala Met Arg Met Ala Lys 

100 



105 



val cys Trp Trp Phe Phe Phe Ser Lys Val He Glu Leu Ala Asp Thr 
115 



120 125 



val Phe Phe He Leu Arg Lys Lys Asn Ser Gin Leu Thr Phe Leu His 
130 135 140 

val Tyr His His Gly Thr Met He Phe Asn Trp Trp Ala Gly Val Lys 
145 150 155 

Tyr Leu Ala Gly Gly Gin Ser Phe Phe He Gly Leu Leu Asn Thr Phe 



165 



170 



val His He Val Met Tyr Ser Tyr Tyr Gly Leu Ala Ala Leu Gly Pro' 

180 



185 190 



is Thr Gin Lys Tyr Leu Trp Trp Lys Arg Tyr Leu Thr Ser Leu Gin 



Hi 

195 



200 205 



Leu Leu Glh Phe Val Leu Leu -Thr Thr His Thr Gly Tyr Asn Leu Phe 
210 215 220 

Thr Glu cys ASP Phe Pro Asp Ser Met Asn Ala Val Val Phe Ala Tyr 
225 230 235 

cys val ser Leu He Ala Leu Phe Ser Asn Phe Tyr Tyr Gin Ser Tyr 

245 250 



Leu Asn Arg Lys Ser Lys Lys Thr 

260 



<210> 59 

<211> 1077 

<212> DNA 

<213> Thalassiosira pseudonana 



<220> 
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<221> CDS 

<222> (1)..(1077) 

<223> Delta-5-Elongase 



<400> 59 

atg tgc tea tea ccg ccg tea caa tec aaa aca aca tec etc eta gca 
Met Cys Ser Ser Pro Pro Ser Gin Ser Lys Thr Thr Ser Leu Leu Ala 
1 5 10 15 

egg tac ace acc gee gee etc etc etc etc ace etc aca aca tgg tgc 
Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys 

20 25 30 

cac ttc gcc ttc cca gcc gcc acc gcc aca ccc ggc etc acc gcc gaa 
His Phe Ala Phe Pro Ala Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu 
35 40 45 

atg cac tec tac aaa gte cca etc ggt etc acc gta ttc tac ctg ctg 
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
50 .55 60 

agt eta ccg tea eta aag tac gtt acg gac aac tac ett gcc aaa aag 
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 
65 70 75 80 

tat gat atg aag tea etc eta acg gaa tea atg gtg ttg tac aat gtg 
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 

85 90 95 



gtg atg aat aga gac cat ccg ttt att gga agt aga agt ttg gtt ggg 
Val Met Asn Arg Asp His Pro Phe lie Gly Ser Arg Ser Leu Val Gly 
115 .120 125 

gcg gcg ttg cat agt ggg age teg tat geg gtg tgg gtt cat tat tgt 
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 
130 135 140 

gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 
Asp Lys Tyr Leu Glu. Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 
145 150 155 160 

aaa atg gac cag gte tec ttc etc cac ate tac cac cac acg acc ata 
Lys Met Asp Gin Val Ser Phe Leu -His lie Tyr His His Thr Thr lie 

165 170 175 



tac ttc ggg gca etc etc aac tec ate ate cac gte etc atg tat tec 
Tyr Phe Gly Ala Leu Leu Asn Ser lie lie His Val Leu Met Tyr Ser 
195 200 205 

tac tac gcc ett gcc eta etc aag gte agt tgt cca tgg aaa ega tac 
Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 
210 215 220 

ctg act caa get caa tta ttg caa ttc aca agt gtg gtg gtt tat acg 
Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 
225 230 235 . 240 



48 



96 



144 



192 



240 



288 



gcg caa gtg ctg etc aat ggg tgg acg gtg tat gcg. att gtg gat gcg 336 
Ala Gin Val Leu Leu Asn Gly Trp Thr Val Tyr Ala lie Val Asp Ala 

100 105 110 



384 



432 



480 



528 



gcg tgg gca tgg tgg ate gcc etc ege ttc tec ccc ggt gga gac att 576 
Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 

180 185 190 



624 



672 



720 



ggg tgt acg ggt tat act cat tac tat cat acg aag cat gga gcg gat 
Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 



768 
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245 



99 

250 



255 



gag aca cag cct agt tta gga acg tat tat ttc tgt tgt gga gtg cag 
Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 

260 265 270 

gtg ttt gag atg gtt agt ttg ttt gta etc ttt tec ate ttt tat aaa 
Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser lie Phe Tyr Lys 
275 280 285 

cga tec tat teg aag aag aac aag tea gga gga aag gat age aag aag 
Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys* Asp Ser Lys Lys 
290 295 300 

aat gat gat ggg aat aat gag gat caa tgt cac aag get atg aag gat 
Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 
305 310 315 320 

at a teg gag ggt gcg aag gag gtt gtg ggg cat gea gcg aag gat get 
lie Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 

325 330 335 

gga aag ttg gtg get acg gcg agt aag get gta aag agg aag gga act 
Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 

340 345 350 

cgt gtt act ggt gee atg tag 
Arg Val Thr Gly Ala Met 
355 



816 



864 



912 



960 



1008 



1056 



1077 



<210> 60 
<211> 358 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 60 

Met Cys Ser Ser Pro Pro Ser Gin Ser Lys Thr Thr Ser Leu Leu Ala 
15 10 15 



Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys 

20 25 30 



His Phe Ala Phe Pro Ala Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu 
35 40 45 



Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
50 55 60 



Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 
65 70 75 80 



Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 

85 90 95 



Ala Gin Val Leu Leu Asn Gly Trp Thr Val Tyr Ala He Val Asp Ala 

100 105 110 



Val Met Asn Arg Asp His Pro Phe He Gly Ser Arg Ser Leu Val Gly 
115 120 125 
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Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 
130 135 140 



Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 
145 150 • 155 160 



Lys Met Asp Gin Val Ser Phe Leu His lie Tyr His His Thr Thr lie 

' 165 170 175 



Ala Trp Ala Trp Trp lie Ala Leu Arg Phe Ser Pro Gly Gly Asp lie 

180 185 190 



Tyr Phe Gly Ala Leu Leu Asn Ser lie lie His Val Leu Met Tyr Ser 
195 200 205 



Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 
210 215 220 

Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 
225 230 235 240 

Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 

245 250- 255- 



Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 

260 265 270 

Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser lie Phe Tyr Lys 
. 275 280 285 



Arg Ser Tyr Ser Lys Lys Asn Lys Sfer Gly Gly Lys Asp Ser Lys Lys 
290 295 300 



Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 

•305 310 315 ' 320 

He Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 

325 330 335 



Gly Lys Leu Val Ala Thr Ala Ser. Lys Ala Val Lys Arg Lys Gly Thr 

340 345 350 



Arg Val Thr Gly Ala Met 
355 



<210> 61 

<211> 933 

<212> DNA 

<213> Thalassiosira 



pseudonana 



<220> 
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<221> CDS 

<222> (1)..(933) 

<223> Delta-5 -Elongase 



<400> 61 

atg cac tec tac aaa gtc cca etc ggt etc acc gta ttc tac ctg ctg 
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
15 10 15 

agt eta ccg tea eta aag tac gtt acg gac aac tac ctt gee aaa aag 
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 

20 25 30 

tat gat atg aag tea etc eta acg gaa tea atg gtg ttg tac aat gtg 
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 
35 40 45 

gcg caa gtg ctg etc aat ggg tgg acg gtg tat gcg att gtg gat gcg 
Ala Gin Val Leu Leu Asn Gly Trp Thr Val Tyr Ala He Val Asp Ala 
50 55 60 

gtg atg aat aga gac cat ccg ttt att gga agt aga agt ttg gtt ggg 
Val Met Asn Arg Asp His Pro Phe He Gly Ser Arg Ser Leu Val Gly 
65 70 75 80 

gcg gcg ttg cat agt ggg age teg tat gcg gtg tgg gtt cat tat tgt 
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 

85 90 95 

gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 
Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 

100 105 110 



gcg tgg gea tgg tgg ate gee etc cgc ttc tec cec ggt gga gac att 
Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 
130 135 140 

tac ttc ggg gca etc etc aac tec ate ate cac gtc etc atg tat tec 
Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu Met Tyr Ser 
145 150 155 160 

tac tac gcc- ctt gcc eta etc aag gtc agt tgt cca tgg aaa ega tac. 
Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 

165 170 175 

ctg act caa get caa tta ttg caa ttc aca agt gtg gtg gtt tat acg 
Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 

180 185 190 

ggg tgt acg ggt tat act cat tac tat cat acg aag cat gga gcg gat 
Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 
195 200 205 

gag aca eag cct agt tta gga acg tat tat ttc tgt tgt gga gtg cag 
Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 
210 215 220 

gtg. ttt gag atg gtt agt ttg ttt gta etc ttt tee ate ttt tat aaa 
Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser He Phe Tyr Lys 
225 230 235 240 



48 



96 



144 



192 



240 



288 



336 



aaa atg gac cag gtc tec ttc etc cac ate tac cac cac acg ace ata 384 
Lys Met Asp Gin Val Ser Phe Leu His He Tyr His His Thr Thr He 
115 120 125 



432 



480 



528 



576 



624 



672 



720 



cga tec tat teg aag aag aac aag tea gga gga aag gat age aag aag 
Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 



768 
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245 



102 

250 



255 



aat gat gat ggg aat aat gag gat caa tgt cac aag get atg aag gat 
Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 

260 265 270 

ata teg gag ggt gcg aag gag gtt gtg ggg cat gca gcg aag gat get 
lie Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 
275 280 285 

gga aag ttg gtg get acg gcg agt aag get gta aag agg aag gga act 
Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 
290 295 300 

cgt gtt act ggt gcc atg tag 
Arg Val Thr Gly Ala Met 
305 310 



816 



864 



912 



933 



<210> 62 

<211> 310 

<212> PRT 

<213> Thalassiosira pseudonana ^ 

<400> 62 

Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
1 5 10 15 



Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 

20 25 30 



Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 
35 40 45 



Ala Gin Val Leu Leu Asn Gly Trp Thr Val Tyr Ala He Val Asp Ala 
50 55 60 



Val Met Asn Arg Asp His Pro Phe He Gly Ser Arg Ser Leu Val Gly 
65 70 . 75 80 



Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 

85 90 95 



Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 

100 105 110 



Lys Met Asp Gin Val Ser Phe Leu His He Tyr His His Thr Thr He 
115 120 125 



Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 
130 135 140 



Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu Met Tyr Ser 
145 150 155 160 



Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 

165 170 175 
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Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 

180 185 

Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 
195 200 205 

Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 
210 215 220 

Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser lie Phe Tyr Lys 
225 230 235 240 

Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 

245 250 255 

Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 

260 265 270 

lie Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 
275 280 285 • 

Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 
290 295 300 



Arg Val Thr Gly Ala Met 
305 310 



<210> 63 

<211> 933 

<212> DNA 

<213> Thalassiosira pseudonana 
<220> 

<221> CDS 

<222> (1)..(933) 

<223> Delta-5-Elongase 



<400> 63 ^ ^ 

atg cac tec tac aaa gtc cca etc ggt etc acc gta ttc tac ctg ctg 
Met His Ser lyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
15 10 

agt eta cdg tea eta aag tac gtt acg gac aac tac ctt gcc aaa aag 
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 

20 25 30 

tat gat atg aag tea etc eta acg gaa tea atg gtg ttg tac aat gtg 
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 
35 40 45 

gcg caa gtg ctg etc aat ggg tgg acg gtg tat geg att gtg gat gcg 
Ala Gin Val Leu Leu Asn 'Gly Trp Thr Val Tyr Ala He Val Asp Ala 
50 55 60 

gtg atg aat aga gac cat ccg ttt att gga agt aga agt ttg gtt ggg 
Val Met Asn Arg Asp His Pro Phe He Gly Ser Arg Ser Leu Val Gly 



48 



96 



144 



192 



240 
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65 70 75 8b 

gcg gcg ttg cat agt ggg age teg tat gcg gtg tgg gtt cat tat tgt 288 
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 

85 ■ 90 95 . 

gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 336 
Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 

100 105 110 

aaa atg gac cag gtc tec ttc etc cac ate tac cac cac acg acc ata 384 
Lys Met Asp Gin Val Ser Phe Leu His lie Tyr His His Thr Thr He 
115 120 125 

gcg tgg gca tgg tgg ate gee etc cgc ttc tec cec ggt gga gac att 432 
Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 
130 135 140 

tac ttc ggg gca etc etc aac tec ate ate cac gtc etc atg tat tec 480 
Tyr Phe Gly Ala Leu Leu Aan Ser He He His Val Leu Met Tyr Ser 
145 150 155 160 

tac tac gee ctt gee eta etc aag gtc agt tgt cca tgg aaa cga tac 528 
Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 

165 170 175 

ctg act caa get caa tta ttg caa ttc aca agt gtg gtg gtt tat acg 576 
Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Tlir 

180 185 190 

ggg tgt acg ggt tat act eat tac tat cat acg aag cat gga gcg gat 624 
Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 
. 195 200 205 

gag aca cag cet agt tta gga acg tat tat ttc tgt tgt gga gtg cag 672 
Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 
210 215. 220 

gtg ttt gag atg gtt agt ttg ttt gta etc ttt tec ate ttt tat aaa 720 
Val Phe Glu Met Val Ser. Leu Phe Val Leu Phe Ser He Phe Tyr Lys 
225 230 235 240 

cga tec tat teg aag aag aac aag tea gga gga aag gat age aag aag 768 
Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 

245 250 255 

aat gat gat ggg aat aat gag gat caa tgt cac aag get atg aag gat 816 
Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 

260 265 270 

ata teg gag ggt gcg aag gag gtt gtg ggg cat gca gcg aag gat get . 864 
He Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 
275 280 285. 

gga aag ttg gtg get acg gcg agt aag get gta aag agg aag gga act 912 
Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 
290 295^ 300 

■ 

egt gtt act ggt gee atg tag 933 
Arg Val Thr Gly Ala Met 
305 310 



<210> 64 

<211> 310 

<212> PRT 

<213> Thalassiosira pseudonana 
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<400> 64 

Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
1 5 . 10 15 

ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 

20 25 30 

Tyr ASP Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 
35 40 45 

Ala Gin val Leu Leu Asn Gly Trp Thr Val Tyr Ala He Val Asp Ala 
50 55 60 

Val Met Asn Arg Asp His Pro Phe He Gly Ser Arg Ser Leu Val Gly 
65 70 75 80 

Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 

85 90 • . 

Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 

100 105 110 

Lys Met Asp Gin Val Ser Phe Leu His He Tyr His His Thr Thr He 
115 120 125 

Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 
130 135 

Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu Met Tyr Ser 
145 150 155 

Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 

165 170 1'= 

■ Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 

180 185 190 

GlY Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 
195 200 205 

Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 
210 215 220 

Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser He Phe Tyr Lys 
• 225 230 235 240 

Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 

245 250 255 

Asn Asp ASP Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 

260 265 270 
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He Ser Glu Gly Ala I*ys Glu Val Val Gly His Ala Ala Lys Asp Ala 
275 280 285 



Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 
290 295 300 



Arg Val Thr Gly Ala Met 
305 310 



<210> 65 

<211> 825 

<212> DNA - 

<213> Thraustochytrium a\ire\am 
<220> 

<221> CDS 

<222> (i)..(825) 

<223> Delta-5-Elongase 

<40d> 65 

atg acg age aac atg age gcg tgg ggc gtc gcc gtc gac cag acg cag 48 
Met Thr Ser Asn Met Ser Ala Trp Gly Val Ala Val Asp Gin Thr Gin 
1 5 10 15 

* * ♦ ' » 

cag gtc gtc gac cag ate atg ggc ggc gcc gag ccg tac aag ctg aca 96 
Gin Val Val Asp Gin He Met Gly Gly Ala Glu Pro Tyr Lys Leu Thr 

20 25 30 

gaa ggg cgc atg acg aac gtc gag acg atg ctg gcg ate gag tgc ggc . 144 

Glu Gly Arg Met Thr Asn Val Glu Thr Met Leu Ala He Glu Cys Gly 
35 40 45 

tac gcc gcc atg ctg ctg ttc ctg acc ccg ate atg aag cag gcc gag 192 
Tyr Ala Ala Met Leu Leu Phe Leu Thr Pro lie Met Lys Gin Ala Glu 
50 55 60 . 

aag cec ttc gag etc aag tec ttc aag etc gcc cac aac ctg ttc ctg 240 
Lys Pro Phe Glu Leu Lys Ser Phe Lys Leu Ala His Asn Leu Phe Leu 
65 70 75 80 



ttc gtc ctg tec gcc tac atg tgc etc gag acc gtc cgc cag gcc tac 
Phe Val Leu Ser Ala Tyr Met Cys Leu Glu Thr Val Arg Gin Ala Tyr 

85 90 - 95 



288. 



ctt gcg ggc tac teg gtg ttc ggc aac gac atg gag aag ggc age gag 336 

Leu Ala Gly Tyr Ser Val Phe Gly Asn Asp Met Glu Lys Gly Ser Glu 

100 105 110 

ccg cac gcg cac ggc atg gcc caa ate gtg tgg ate ttt tac gtg tec 384 

Pro His Ala His Gly Met Ala Gin He Val Trp. He Phe Tyr Val Ser 
115 120 125 

aag gcg tac gag ttc gtg gac acg ctg ate atg ate ctg tgc aaa aag 432 

Lys Ala Tyr Glu Phe Val Asp Thr Leu He Met He Leu Cys Lys Lys 
130 135 140 

ttc aac cag gtc tec gtc ctg- cac gtg tac cac cac gcc acc ate ttt 480 

Phe Asn Gin Val Ser Val ' Leu His Val Tyr His His Ala Thr lie Phe 
145 150 155 160 

get ate tgg ttt atg ate gcc aag tac gcc ccg ggc ggc gac gca tac 528 

Ala He Trp Phe Met He Ala Lys Tyr Ala Pro Gly Gly Asp Ala Tyr 
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165 170 



ttt age gtc ate ctg aac teg ttc gtg cae acc gtc atg tac gcg tac 
Phe Ser Val He Leu Asn Ser Pbe Val His Thr Val Met Tyr Ala Tyr 

180 185 190 

tac ttc tte teg teg eag ggc ttc ggg ttc gtc aag eeg ate aag ceg 
Tyr Phe Phe Ser Ser Gin Gly Phe Gly Phe Val Lys Pro He Lys Pro 
195 200 .205 

tae ate acc teg ctg eag atg acg cag ttc atg gcg atg etc gtg cag 
Tyr He Thr Ser heu Gin Met Thr Gin Phe Met Ala Met Leu Val Gin 
210 215 220 

teg ctg tac gae tae ctt tac ceg tgc gac tac ceg cag ggg etc gtc 
Ser Leu Tyr Asp Tyr Leu Tyr Pro Cys Asp Tyr Pro Gin Gly Leu Val 
225 230 235 

aag etc etc ggc gtg tac atg etc acc ctg ctt gcg. etc tte ggc aac 
Lys Leu Leu Gly Val Tyr Met Leu Thr Leu Leu Ala Leu Phe Gly Asn 

245 250 255 

ttt ttc gtg cag age tae etc aag aag teg aac aag cec aag gee aag 
Phe Phe Val Gin Ser Tyr Leu Lys Lys Ser Asn Lys Pro Lys Ala Lys 

2S0 265 270 

» 

teg gcc taa 
Ser Ala 



<210> 66 
<211> 274 
<212> PRT 

<213> Thraustochytrium aureum 
<400> 66 

Met Thr ser Asn Met Ser Ala Trp Gly Val Ala Val Asp Gin Thr Gin 
15 10 15 

Gin val val Asp Gin lie Met Gly Gly Ala Glu Pro Tyr Lys Leu Thr 

20 25 30 

Glu Gly Arg Met Thr Asn Vai Glu Thr Met Leu Ala He Glu Cys Gly 
35 40 ■ 45 

Tyr Ala Ala Met Leu Leu Phe Leu Thr Pro He Met Lys Gin Ala Glu 
50 55 SO 

Lys pro Phe Glu Leu Lys Ser Phe Lys Leu Ala His Asn Leu Phe Leu 

Phe Val Leu Ser Ala Tyr Met Cys Leu Glu Thr Val Arg Gin Ala Tyr 

85 90 

Leu Ala Gly Tyr Ser Val Phe Gly Asn Asp Met Glu Lys Gly Ser Glu 

100 105 110 

Pro His Ala His Gly Met Ala Gin He Val Trp He Phe Tyr Val Ser 
115 120 125 



576 



624 



672 . 



720 



768 



816 



825 
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Lys Ala Tyr Glu Phe Val Asp Thr Leu He Met He Leu Cys Lys Lys 
130 135 140 



Phe Asn Gin Val Ser Val Leu His Val Tyr His His Ala Thr He Phe 
145 150 .155 160 



Ala He Trp Phe Met He Ala Lys Tyr Ala Pro Gly Gly Asp Ala Tyr 

165 . 170 175 



Phe Ser Val He Leu Asn Ser Phe Val His Thr Val Met Tyr Ala Tyr 

180 185 190 . 



Tyr Phe Phe Ser Ser Gin Gly Phe Gly Phe Val Lys Pro lie Lys Pro 
195 200 205 



Tyr He Thr Ser Leu Gin Met Thr Gin Phe Met Ala Met Leu Val Gin 
210 215 220 



Ser Leu Tyr Asp Tyx Leu Tyr Pro Cys Asp Tyr Pro Gin Gly Leu Val 
225 230 235 240 



Lys Leu Leu Gly Val Tyr Met Leu Thr Leu Leu Ala Leu Phe Gly Asn 

245 250 255 



Phe Phe Val Gin Ser Tyr Leu Lys Lys Ser Asn Lys Pro Lys Ala Lys 

260 265 270 



Ser Ala 



<210> 


67 


<211> 


903 


<212> 


DNA 


<213> 


Ostreococcus tauri 


<220> 




<221> 


CDS 


<222> 


(1) . . (903) 


<223> 


Del ta~5 -Elongase 


<400> 


67 



atg age gcc tec ggt gcg ctg ctg ccc gcg ate gcg ttc gcc gcg tac .48 
Met Ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Phe Ala Ala Tyr 
1 5 10 15 



gcg tac gcg acg tac gcc . tac gcc ttt gag tgg teg cac gcg aat ggc 
Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 



96 



ate gac aac gtc gac gcg cgc gag tgg ate ggt gcg ctg teg ttg agg 144 
He Asp Asn Val Asp Ala^Arg Glu Trp- He Gly Ala Leu Ser Leu Arg 
35 40 45 

etc ccg gcg ate gcg acg acg atg tac ctg ttg ttc tgc ctg gtc gga 192 
Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
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50 



55 60 



ccg agg ttg atg gcg aag cgc gag gcg ttc gac ccg aag ggg ttc atg 
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 

ctg gcg tac aat gcg tat cag acg gcg ttc aac gtc gtc gtg etc ggg 
Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 . 90 95 

atg ttc gcg cga gag ate teg ggg ctg ggg cag ccc gtg tgg ggg tea 
Met Phe Ala Arg Glu lie Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

acc atg ccg tgg age gat aga aaa teg ttt aag ate etc etc ggg gtg 
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys lie Leu Leu Gly Val 
115 120 125 

tgg ttg eae tac aac aac caa tat ttg gag eta ttg gac act gtg ttc 
Trp Leu His Tyr Asn Asn Gin Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

atg gtt gcg cgc aag aag acg aag cag ttg age ttc ttg cac gtt tat 
Met val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

cat cac gcc ctg ttg ate tgg gcg tgg tgg ttg gtg tgt cac ttg atg 
His His Ala Leu Leu lie Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 



gcc acg aac gat tgt ate gat gcc tac ttc ggc gcg gcg tgc aac teg 
Ala Thr Asn Asp Cys lie Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

ttc att cac ate gtg atg tac teg tat tat etc atg teg gcg etc ggc 
Phe lie His lie Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 

A A M one 



200 205 

att cga tgc ccg tgg aag cga tac ate acc eag get caa atg etc caa 
lie Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 

ttc gtc att gtc ttc gcg eae gee gtg ttc gtg ctg egt eag aag cac 
Phe val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

tgc ccg gtc- acc ctt cct tgg gcg caa atg ttc gtc atg acg aac atg 
Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 250 255 

etc gtg etc ttc ggg aac ttc tac etc aag gcg tac teg aac aag teg 
Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 

cgc ggc gac ggc gcg agt tec gtg aaa cea gee gag ace acg cgc gcg 
Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 .280 285 

cce age gtg cga cgc acg cga tct cga aaa att gac taa 
Pro Ser Val Arg Arg Thr Arg Ser Arg Lys He Asp 
290 295 300 



<210> 68 

<211> 300 

<212> PRT 

<213> Ostreococeus tauri 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



903 
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<400> 68 

Met Ser Ala Sef Gly Ala Leu Leu Pro Ala lie Ala Phe Ala Ala Tyr 
15 10 15 

Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe gIu Trp Ser His Ala Asn Gly 

.20 25 30 

lie Asp Asn Val Asp Ala Arg Glu Trp lie Gly Ala Leu Ser Leu Arg 
35 40 . 45 . 

Leu Pro Ala lie Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 

50 55 60. 

Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 

65 70 75 . 80 . 

Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95 

♦ • 
Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 120 125 

Trp Leu His Tyr Asn Asn Gin Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 .160 

His His Ala Leu Leu lie Trp Ala Trp Trp Leu Val Cys His Leu Met 

155 170 175 

Ala Thr Asn Asp Cys He Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

Phe He His He Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 . 200 205 

lie Arg Cys Pro Trp Lys Arg Tyr . He Thr Gin Ala Gin Met Leu Gin 
• 210 215 220 

Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235. 240 

Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 * 250 255 

Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys . Ser 

260 265 270 
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Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 

Pro Ser Val Arg Arg Thr Arg Ser Arg Lys lie Asp 
290 295 300 



<210> 69 

<211> 879 

<212> DNA 

<213> Ostreococcus taiiri 

<220> 

<221> CDS 

<222> (1)..(879) 

<223> Delta-6-Elongase 



<400> 69 

atg agt ggc tta cgt gca ccc aac ttt tta cac aga ttc tgg aca aag 
Met ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr Lys 

10 " 15 



1 



tgg gac tac gcg att tec aaa gtc gtc ttc acg tgt gcc gac agt ttt 
Trp Asp Tyr Ala lie Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 25 30 

cag tgg gac ate ggg cca gtg agt teg agt acg gcg eat tta ccc gcc 
Gin Trp Asp lie Gly Pro Val Ser Ser Ser Thr Ala His Leu Pro Ala 
35 40 45 

att gaa tec cct acc cca ctg gtg act age -etc ttg ttc tac tta gtc 
lie Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
SO 55 60 



aca gtt ttc ttg tgg tat ggt cgt tta acc agg agt tea gac aag aaa 
Thr Val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 
65 70 75 80 

att aga gag cct acg tgg tta aga aga ttc ata ata tgt cat aat gcg 

Th: ' " ^ ^^'^ "^"^ ^ 

85 



att aga gag cct acg tgg tta aga aga cue ata ata »-yu 
lie Arg Glu Pro Thr Trp Leu Arg Airg Phe lie lie Cys His Asn Ala 

90 95 



ttc ttg ata gtc etc agt ett tac atg tgc ett ggt tgt gtg gcc caa 
Phe Leu rie Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gin 

100 105 110 

gcg tat cag aat gga tat act tta tgg ggt aat gaa ttc aag gcc acg 
Ala Tyr Gin Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr 
115 120 125 

gaa act cag ett get etc tac att tac att ttt tac gta agt aaa ata 
Glu Thr Gin Leu Ala Leu Tyr lie Tyr lie Phe Tyr Val Ser Lys lie 
130 135 140 

tac gag ttt gta gat act tac att atg ett etc aag aat aac ttg egg 
Tvr Glu Phe Val Asp Thr Tyr He Met Leu Leu Lys Asn Asn Leu Arg 
145 150 155 160 

caa gta agt ttc eta cac att tat cac cac .age acg att tec ttt att 
Gin val Ser Phe Leu His ^ He Tyr His His Ser Thr He Ser Phe He 

165 170 175 . 

tgg tgg ate att get egg agg get ecg ggt ggt gat get tac ttc age 
Trp Trp He He Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 



48 



96 



144 



192 



240 



288 



336 



364 



432 



480 



528 



576 
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180 185 190 

gcg gcc ttg aac tea tgg gta cac gtg tgc atg tac acc tat tat eta 624 
Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr I»eu 
195 200 205 

tta tea aec ctt att gga aaa gaa gat ect aag cgt tec aae tae ctt 672 
Leu Ser Thr Leu lie Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 

tgg tgg ggt cgc cac eta acg caa atg cag atg ctt cag ttt ttc ttc 720 
Trp Trp Gly Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230 235 240 



aac gta ctt caa gcg ttg tae tgc get teg ttc tct acg tat ccc aag 
Asn Val Leu Gin Ala Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 255 



768 



ttt ttg tec aaa att ctg etc gtc tat atg atg age ctt etc gge ttg 816 
Phe Leu Ser Lys lie Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 



ttt ggg cat ttc tac tat tec aag cac ata gea gea get aag etc cag 
Phe Gly His Phe Tyr Tyx Ser Lys His. lie Ala Ala Ala Lys Leu Gin 
275 280 285 

aaa aaa cag cag tga 
Lys Lys Gin Gin 
290. 



864 



879 



<210> 70 

<211> 292 

<212> PRT 

<213> Ostreococcus tauri 

<400> 70 

Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr . Lys 
1 5 10 15 

Trp Asp Tyr Ala lie Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 25 30 



Gin Trp Asp lie Gly Pro Val Ser Ser Ser Thr Ala His Leu Pro Ala 
35 40 45 



lie Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
50 55 60 . 



Thr Val Phe Leu Tarp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 
65 70 75 80 



lie Arg Glu Pro Thr Trp Leu Arg Arg Phe He He Cys His Asn Ala 

- 85 • ' 90 95 



Phe Leu He Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gin 

100 ' 105 110 



Ala Tyr Gin Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr 
115 120 • 125 



wo 2005/012316 



113 



PCT/EP2004/007957 



Glu Thr Gin Leu Ala Leu Tyr lie Tyr He Phe Tyr Val Ser Lys He 
130 135 140 

Tyr Glu Phe Val Asp Thr Tyr He Met Leu Leu Lys Asn Asn Leu Arg 
145 150 155 . 160 

Gin Val ser Phe Leu His lie Tyr His His Ser Thr He Ser Phe He 

165 170 175 

Trp Trp He. lie Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 

180 185 190 

Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr Leu 
195 200 205 

Leu Ser Thr Leu He Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 

Trp Trp Gly Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230 235 240 

Asn val Leu Gin Ala Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 '255 

Phe Leu ser Lys He Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 

Phe Gly His Phe Tyr Tyr Ser Lys His He Ala Ala Ala Lys Leu Gin 
275 280 285 



Lys Lys Gin Gin 
290 



<210> 71 

<211> 1362 

<212> DNA 

<213> Primula farinosa 
<220> 

<221> CDS 

<222> (1) . . (1362) 

<2 2 3 > Del ta- 6 -Desatuxase 



<400> 71 

atg get aac aaa tct cca cca aac ccc aaa aca ggt tac ata acc age 

Met Ala Asn Lys Ser Pro Pro Asn Pro Lys Thr Gly Tyr He Thr Ser 
15 10 15 

tea gac ctg aaa tec cac aac aag gca ggt gac eta tgg ata tea ate 
Ser Asp Leu Lys Ser His* Asn Lys Ala Gly Asp Leu Trp He Ser He 

20 25 30 

eac ggc caa gtc tac gac gtg tec tct tgg gee gee ett eat ecg ggg. 
His Gly Gin Val Tyr Asp Val Ser Ser Trp Ala Ala Leu Hxs Pro Gly 



48 



96 



144 
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35 40 45 



ggc act gcc cct etc atg gcc ctt gca gga cac gac gtg acc gat get 
Gly Thr Ala Pro Leu Met Ala Leu Ala Gly His Asp Val Thr Asp Ala 
50 55 60 

ttc etc gcg tac cat ccc cct tec act gcc cgt etc etc cct cct etc 
Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu 
65 " • 70 75 80 



gcc agg ggc cac act get tac gcc acc ttc gtc ttc atg ata gcg atg- 
Ala Arg Gly His Thr Ala Tyr Ala Thr Phe Val Phe Met He Ala Met 
115 120 125 

ttt eta atg age gtg act gga gtc ctt tge age gac agt gcg tgg gtc 
Phe Leu Met Ser Val Thr Gly Val Leu Cys Ser Asp Ser Ala Trp Val 
130 135 140. 

eat fctg get age ggc gga gca atg ggg ttc gee tgg ate caa tge gga 
His Leu Ala Ser Gly Gly Ala Met Gly Phe Ala Trp He Gin Cys Gly 
145 ISO 155 160 

tgg ata ggt cac gac tct ggg cat tae egg att atg tct. gac agg aaa 
Trp He Gly His Asp Ser Gly His Tyr Arg He Met Ser Asp Arg .Lys 

165 17 0 175 



agt ate ggg tgg tgg aag tgg aac cat aat gcg cac cac ate get tge 
Ser He Gly Trp Trp Lys Trp Asn His Asn Ala His His He Ala Cys 
195 200 205 

aat age ctg gat tae gac cec gac etc cag tat ate cct ttg etc gtc 
Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gin Tyr He Pro Leu Leu Val 
210 215 220 

gtc tec ccc- aag ttc ttc aac tee ctt act tct cgt ttc tac gac aag 
Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Tyr Asp Lys 
225 230 235 240 

* 

aag ctg aac ttc gac ggc gtg teg agg ttt ctg gtt tge tac cag cac 
Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gin His 

245 250 255 

tgg aeg ttt tat ceg gtc atg tgt. gtc get agg ctg aac atg etc gcg 
Trp Thr Phe - Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met Leu Ala 

260 265 270 



caa gag gtt ttc gga ctt gcc gtg ttt tgg gtt tgg ttt ceg ctt tta 
Gin Glu Val Phe Gly Leu ' Ala Val Phe Trp Val Trp Phe Pro Leu Leu 
290 - 295 300 



192 



240 



tct ace aac etc ctt ctt caa aac cac tec gtc tec ccc acc tec tea 288 
Ser Thr Asn Leu Leu Leu Gin Asn His . Ser Val Ser Pro Thr Ser Ser 

85 90 95 . 

gac tae cgc aaa etc etc gac aac ttc eat aaa cat ggc ctt ttc cgc 336 
Asp Tyr Arg Lys Leu Leu Asp Asn Phe His Lys His Gly Leu Phe Arg 

100 105 110 



384 



432 



480 



528 



tgg aac tgg ttc gcg caa ate eta age aca aac tge etc cag ggg att 576 
Trp Asn Trp Phe Ala Gin He Leu Ser Thr Asn Cys Leu Gin Gly He 

180 185 190 



624 



672 



720 



768 



816 



eag tea ttt ata aeg ctt ttc teg agt agg gag gtg tge cat agg gcg 864 
Gin Ser Phe He Thr Leu Phe Ser Ser Arg Glu Val Cys His Arg Ala 
275 280 285 



912 



ctt tct tgt tta cct aat tgg ggc gag agg att atg ttt ttg ctt. gcg 
Leu Ser Cys Leu Pro Asn Trp Gly Glu Arg He Met Phe Leu Leu Ala 



960 
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310 



115 

315 



320 



age tat tec gtt acg ggg ata caa cac gtg cag ttc age ttg aac cat 
Ser Tyr Ser Val Thr Gly lie Gin His Val Gin Phe Ser Leu Asn His 

325 330 335 

ttt tct teg gae gtc tat gtg ggc ccg cca gta ggt aat gac tgg ttc 
Phe Ser Ser Asp Val Tyr Val Gly Pro Pro Val Gly Asn Asp Trp Phe 

340 345 350 

aag aaa cag act gcc ggg aca ctt aac ata teg tgc ccg gcg tgg atg 
Lys Lys Gin Thr Ala Gly Thr Leu Asn He Ser Cys Pro Ala Trp Met 
355 360 365 

gat tgg ttc cat ggc ggg tta cag ttt cag gtc gag cac cac ttg ttt 
Asp Trp Phe His Gly Gly Leu Gin Phe Gin Val Glu His His Leu Phe 
370 375 380 

ccg egg atg cct agg ggt cag ttt agg aag att tct ect ttt gtg agg 
Pro Arg Met Pro Arg Gly Gin Phe Arg Lys He Ser Pro Phe Val Arg 
385 390 395 400 

gat ttg tgt aag aaa cac aac ttg cct tac aat ate gcg tct ttt act 
Asp Leu Cys Lys Lys His Asn Leu Pro Tyr Asn He Ala Ser Phe Thr 

405 410 415 

aaa gcg aat gtg ttt acg ctt aag acg ctg aga aat acg gcc att gag 
Lys Ala Asn Val Phe Thr Leu Lys Thr Leu Arg Asn Thr Ala He Glu 

420 425 430 

get egg gac etc tct aat ccg etc cca aag aat atg gtg tgg gaa get 
Ala Arg Asp Leu Ser Asn Pro Leu Pro Lys Asn Met Val Trp Glu Ala 
435 440 445 

* 

ctt. aaa act etc ggg tga 
■ Leu Lys Thr Leu Gly 
450 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1362 



<210> 72- 

<211> 453 

<212> PRT 

<213> Primula farinosa 

<400> 72 

Met Ala Asn Lys Ser Pro Pro Asn Pro. Lys Thr Gly Tyr He Thr Ser 
1 5 10 15 



Ser Asp Leu Lys Ser His Asn Lys Ala Gly Asp Leu Trp He Ser He 

20 25 30 

His Gly Gin Val Tyr Asp Val Ser Ser Trp Ala Ala Leu His Pro .Gly 
35 40 45 

Gly Thr Ala Pro Leu Met Ala Leu Ala Gly His Asp Val Thr Asp Ala 
50 55 60 



Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu 
65 70 * 75 80 



Ser Thr Asn Leu Leu Leu Gin Asn His Ser Val Ser Pro Thr Ser Ser 

85 90 95 
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Asp Tyr Arg Lys Leu Leu Asp Asn Phe His Lys His Gly Leu Phe Arg 

100 105 110 



Ala Arg Gly His Thr Ala Tyr Ala Thr Phe Val Phe Met He Ala Met 
115 120 125 



Phe Leu Met Ser Val Thr Gly Val Leu Cys Ser Asp Ser Ala Tip Val 
130 135 140 



His Leu Ala Ser Gly Gly Ala Met Gly Phe Ala Trp lie Gin Cys Gly 
145 150 155 160 



Trp He Gly His Asp Ser Gly His Tyr Arg He Met Ser Asp Arg Lys 

165 170 .175 



Trp Asn Trp Phe Ala Gin He Leu Ser Thr Asn Cys Leu Gin Gly He 

180 185 190 



Ser He Gly Trp Trp Lys Tirp Asn His Asn Ala His His He Ala Cys 
195 200 205 



Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gin Tyr He Pro Leu Leu Val 
210 215 220 



Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Tyr Asp Lys 
225 230 235 240 

Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gin His 

245 250 255 

Trp Thr Phe Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met Leu Ala 

260 265 270 

Gin Ser Phe He Thr Leu Phe Ser Ser Arg Glu Val Cys His Arg Ala 
275 280 285 



Gin Glu Val Phe Gly Leu Ala Val Phe Trp Val Trp Phe Pro Leu Leu 
290 295 . 300 

Leu Ser Cys Leu Pro Asn Trp Gly Glu Arg He Met Phe Leu Leu Ala 
305 310 315 320 

Ser Tyr Ser Val Thr Gly He Gin His Val Gin Phe Ser . Leu Asn His 

325 330 335 

Phe- Ser Ser Asp Val Tyr Val Gly Pro Pro Val Gly Asn Asp Trp Phe 

340 * 345 350 

Lys Lys Gin Thr Ala Gly Thr Leu Asn He Ser Cys Pro Ala Trp Met 
355 360 365 
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Asp Trp Phe His Gly Gly Leu Gin Phe Gin Val Glu His His Leu Phe 
370 375 380 

Pro Arg Met Pro Arg Gly Gin Phe Arg Lys lie Ser Pro Phe Val Arg 
385 390 395 400 

Asp Leu Cys Lys Lys His Asn Leu Pro Tyr Asn He Ala Ser Phe Thr 

405 410 415 

Lys Ala Asn Val Phe Thr Leu Lys Thr Leu Arg Asn Thr Ala He Glu 

420 425 430 

Ala Arg Asp Leu Ser Asn Pro Leu Pro Lys Asn Met Val Trp Glu Ala 
435 440 445 



Leu Lys Thr Leu Gly 
450 



<210> 73 

<211> 1362 

<212> DNA 

<213> Primula vialii 

<220> 

<221> 'CDS 

<222> (1)..(1362) 

<223> Delta-6 -Desa t\irase 



<400> 73 

atg get aac aaa tct cca cca aac ccc aaa aca ggt tac att acc age 

Met Ala Asn Lys Ser Pro Pro Asn Pro Lys Thr Gly Tyr He Thr Ser 
15 10 15 

tea gae ctg aaa ggg cac aac aaa gca gga gac eta tgg ata tea ate 
Ser Asp Leu Lys Gly His Asn Lys Ala Gly Asp Leu Trp He Ser He 

20 25 30 

« 

cac ggg gag gta tae gac gtg tec teg tgg gee gge ett eac ccg ggg 
His Gly Glu Val Tyr Asp Val Ser Ser Trp Ala Gly Leu His Pro Gly 
35 40 45 

ggc agt gee cee etc atg gee etc gea gga eac gac gta ace gac get 
Gly Ser Ala Pro Leu Met Ala Leu Ala Gly His Asp Val Thr Asp Ala 
50 55 60 

ttt eta gcg tat cat cct cct tct acc gee cgc etc etc cet cee etc 
Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu 
65 70 ' 75 80 

tee acc aac etc etc ett caa aac cac tec gtc tec ccc acc tec tct 
Ser Thr Asn Leu Leu Leu Gin Asn His Ser Val Ser Pro Thr Ser Ser 

85 90 95. 

gac tae cgc aaa etc etc eac aac ttc cat aaa att ggt atg ttc cgc 
Asp Tyr Arg Lys Leu Leu* His Asn Phe His Lys He Gly Met Phe Arg 

100 105 110 

gee agg ggc cac act get tac gee acc ttc gtc ate atg ata gtg atg 
Ala Arg Gly His Thr Ala Tyr Ala Thr Phe Val He Met He Val Met 



48 



96 



144 



192 



240 



288 



336 



384 
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115 120 125 

ttt eta acg age gtg acc gga gtc ctt tgc age gac agt gcg tgg gtc 432 

Phe Leu Thr Ser Val Thr Gly Val Leu Cys Ser Asp Ser Ala Trp Val 
130 135 140 

cat Gtg get age ggc gca gea atg ggg ttc gee tgg ate cag tgc gga 480 

His Leu Ala Ser Gly Ala Ala Met Gly Phe Ala Trp lie Gin Cys Gly 
145 150 155 160 

tgg ata ggt cac gac tct ggg cat tac egg att atg tet gac agg aaa 528 

Trp lie Gly His Asp . Ser Gly His Tyr Arg He Met Ser Asp Arg Lys 

165 . 170 175 

tgg aac tgg ttc gcg cag gtc ctg age aca aac tgc etc cag ggg ate 576 

Trp Asn Trp Phe Ala Gin Val Leu Ser Thr Asn Cys Leu Gin Gly He 

180 185 190 



agt ate ggg tgg tgg aag tgg aac cat aac gee cac -cac att get tgc 
Ser He Gly Trp Trp Lys Trp Asn His Asn Ala His His He Ala Cys 
195 200 205 



cag teg ttt ata acg ctt ttc teg age agg gag gtg ggt cat agg gcg 
Gin Ser Phe He Thr Leu Phe Ser Ser Arg Glu Val Gly His Arg Ala 
275 280 285 



age tat tec gtt acg ggg ata cag cac gtg cag ttc age ttg aac cat 
Ser Tyr Ser Val Thr Gly He Gin His Val Gin Phe Ser Leu Asn His 

325 330 335 



ccg egg atg ect agg ggt cag ttt agg aag att tct cet ttt gtg agg 
Pro Arg Met Pro Arg Gly Gin Phe Arg Lys He Ser Pro Phe Val Arg 



624 



aat age ctg gac tac gac ccc gac etc cag tat ate ect ttg etc gtg 672 
Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gin Tyr He Pro Leu Leu Val 
210 215 220 

gtc tec ccc aag ttc ttc aac tec ctt act tet cgt ttc tac gac aag 720 
Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Tyr Asp Lys 
225 . 230 235 240 

aag ctg aat ttc gac ggc gtg tea agg ttt ctg gtt tgc tac cag cac 768 
Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gin His 

245 250 255 

tgg acg ttt tat cea gtc atg tgt gtc get agg eta aac atg ate gca 816 
Trp Thr Phe Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met He Ala 

260 265 270 



864 



caa gag att ttc gga ctt get gtg ttt tgg gtt tgg ttt ccg etc ctg 912 
Gin Glu He Phe Gly Leu Ala Val Phe Trp Val Trp Phe Pro Leu Leu 
290 295 300 

etc tct tgc tta ect aat tgg age gag 'agg att atg ttt ctg eta gcg 960 
Leu Ser Cys Leu Pro Asn Trp Ser Glu Arg He Met Phe Leu Leu Ala 
305 310 315 320 



1008 



ttt tct teg gac gtc tac gtg ggc ccg eca gta get aac gac tgg ttc . 1056 

Phe Ser Ser Asp Val Tyr Val Gly Pro Pro Val Ala Asn Asp Trp Phe 

340 345 350 

aag aaa cag act get ggg aca ctt aac ata teg tgc ccg gcg tgg atg 1104 

Lys Lys Gin Thr Ala Gly Thr Leu Asn He Ser Cys Pro Ala Trp Met 
355 360 365 

gac tgg ttc cat ggc ggg ttg cag ttt cag gtc gag cac cac ttg ttt 1152 

Asp Trp Phe His Gly Gly Leu Gin Phe Gin Val Glu His His Leu Phe 
370 375 - 380 



1200 
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385 390 395 400 

gat ttg tgt aag aaa cac aac ttg cct tac aat ate gcg tct ttt act 1248 
Asp lieu Cys Lys Lys His Asn Leu Pro Tyr Asn lie Ala Ser Phe Thr. 

405 410 415 

aaa gca aac gtg ttg acg'ctt aag acg ctg aga aat acg gcc att gag 1296 
Lys Ala Asn Val Leu Thr Leu Lys Thr Leu Arg Asn Thr Ala lie Glu 

420 . 425 430 

get egg gac etc tct aat ccg acc eca aag aat atg gtg tgg gaa gcc 1344 
Ala Arg Asp Leu Ser Asn Pro Thr Pro Lys Asn Met Val Trp Glu Ala 
435 440 445 

gtc cac aca cac ggc tag 1362 
Val His Thr His Gly 
450 

<210> 74 
<211> 453 
<212> PRT 

<213> Primula vialii 
<400> 74 

Met Ala Asn Lys Ser Pro Pro Asn Pro Lys Thr Gly Tyr lie Thr Ser 
15. 10 • 15 

Ser Asp Leu Lys Gly His Asn Lys Ala Gly Asp Leu Trp lie Ser lie 

20 25 30 

His Gly Glu Val Tyr Asp Val Ser Ser Trp Ala Gly Leu His Pro Gly 
35 40 45 . 

Gly Ser Ala Pro Leu Met Ala Leu Ala Gly His Asp Val Thr Asp Ala 
50 55 60 

Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu 
65 70 75 80 

Ser Thr Asn Leu Leu Leu Gin Asn His Ser Val Ser Pro Thr Ser Ser 

85 90 95 

Asp Tyr Arg Lys Leu Leu His Asn Phe His Lys He Gly Met Phe Arg 

100 105 110 

■ 

Ala Arg Gly His Thr Ala Tyr Ala Thr Phe Val He Met He Val Met 
115 120 125 

Phe Leu Thr Ser Val Thr Gly Val Leu Cys Ser Asp Ser Ala Trp Val 
130 135 140 

His Leu Ala Ser Gly Ala Ala Met Gly Phe Ala Trp He Gin Cys Gly 
145 150' 155 160 

Trp He Gly His Asp Ser Gly His Tyr Arg He Met Ser Asp Arg Lys 

165 170 175 
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Trp Asn Trp Phe Ala Gin Val Leu Ser Thr Asn Cys Leu Gin Gly lie 

180 185 190 



Ser He Gly Trp Trp Lys Trp Asn His Asn Ala His His He Ala Cys 
195 200 205 

Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gin Tyr lie Pro Jieu Leu Val 
210 215 220 



Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Tyr Asp Lys 

225 230 235 240 

Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gin His 

245 250 255 



Trp Thr Phe Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met He Ala 

260 265 270 

Gin Ser Phe He Thr Leu Phe Ser Ser Arg Glu Val Gly His Arg Ala 
275 280 285 



Gin Glu He Phe Gly Leu Ala Val Phe Trp Val Trp Phe Pro Leu Leu 
290 295 300 

♦ ' * 

Leu Ser Cys Leu Pro Asn Trp Ser Glu Arg He Met Phe Leu Leu Ala 
305 310 315 320 

Ser Tyr Ser Val Thr Gly He Gin His Val Gin Phe Ser Leu Asn His 

325 330 335 



Phe Ser Ser Asp Val Tyr Val Gly Pro Pro Val Ala Asn Asp Trp Phe 

340 345 350 

Lys Lys Gin Thr Ala Gly Thr Leu Asn He Ser Cys Pro Ala Trp Met 
355 360 365 

Asp Trp Phe His Gly Gly Leu Gin Phe Gin Val Glu His His Leu Phe 
370 375 . 380 

Pro Arg Met Pro Arg Gly Gin Phe. Arg Lys He Ser Pro Phe Val Arg 
385 390 395 400 

Asp Leu Cys Lys Lys His Asn Leu Pro Tyr Asn He Ala Ser Phe Thr 

405 410 415 



Lys Ala Asn Val Leu Thr Leu Lys Thr Leu Arg Asn Thr Ala He Glu 

420 ' 425 430 



Ala Arg Asp Leu Ser Asn Pro Thr Pro Lys Asn Met Val Trp Glu . Ala 
435 440 445 
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Val His Thr His Gly 
450 



<210> 


75 


<211> 


903 


<212> 


DNA 


<213> 


Ostreococcus tauri 


<220> 




<221> 


CDS 


<222> 


(1) . . (903) 


<223> 


Del ta-5 -Elongase 



<400> 75 

atg age gcc tec ggt gcg ctg ctg ccc gcg ate gcg tec gcc gcg tac 

Met Ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Ser Ala Ala Tyr 
1 5 - 10 15 

gcg tac gcg acg tac gcc tac gcc , ttt gag tgg teg eac gcg aat ggc 
Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 

ate gac aac gte gac gcg cgc gag tgg ate ggt gcg ctg teg ttg agg 
He Asp Asn Val Asp Ala Arg Glu Trp lie Gly Ala Leu Ser Leu Arg 
35 40 45 

etc ccg gcg ate gcg acg aeg atg tac ctg ttg ttc tgc ctg gtc gga 
Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
50 55 60 

ccg agg ttg atg gcg aag cgc gag gcg ttc gac ccg aag ggg ttc atg 
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 . 80 

ctg gcg tac aat gcg tat cag aeg gcg ttc aac gtc gtc gtg etc ggg 
Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95 

atg ttc 'gcg ega gag ate teg ggg ctg ggg cag ccc gtg tgg ggg tea 
Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

acc atg ccg- tgg age gat aga aaa teg ttt aag ate etc etc ggg gtg 
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 120 125 

tgg ttg cae tac aac aac aaa tat ttg gag eta ttg gac act gtg ttc 
Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

atg gtt gcg cgc aag aag acg aag cag ttg age ttc ttg cac gtt tat 
Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 • 160 

cat cae gee ctg ttg ate tgg gcg tgg tgg ttg gtg tgt cac ttg atg 
His His Ala Leu Leu He Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 

gcc aeg aac gat tgt ate gat gcc tac ttc ggc gcg gcg tgc aac teg 
Ala Thr Asn Asp Cys He 'Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

ttc att cac ate gtg atg tac teg tat tat etc atg teg gcg etc ggc 
Phe He His He Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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att cga tgc ccg tgg aag 
He Arg Cys Pro Trp Lys 
210 

ttc gtc att gtc ttc gcg 
Phe Val He Val Phe Ala 
225 230 

tgc ccg gtc acc ctt cot 
Cys Pro Val Thr Leu Pro 

245 

etc gtg etc ttc ggg aac 
Leu Val Leu Phe Gly Asn 

260 

cgc ggc gac gge gcg agt 
Arg Gly Asp Gly Ala 5er 
275 

ccc age gtg cga cgc acg 
Pro Ser Val Arg Arg Thr 
290 



cga tac ate acc cag get 
Arg Tyr He Thr Gin Ala 
215 220 

cac gee gtg ttc gtg ctg 
His Ala Val Phe Val Leu 

235 

tgg gcg caa atg ttc gtc 
Tarp Ala Gin Met Phe Val 

250 

ttc tac etc aag gcg tac 
Phe Tyr Leu Lys Ala Tyr 
265 

tec gtg aaa. eca gee gag 
Ser Val Lys Pro Ala Glu 
280 

cga tet cga aaa att gac 
Arg Ser Arg Lys He Asp 
295 300 



caa atg etc ca^ 672 
Gin Met Leu Gin 



cgt cag aag cac 720 
Arg. Gin Lys His 

240 

atg acg aac atg 768 
Met Thr Asn Met 
255 

teg aac aag teg . 816 
Ser Asn Lys. Ser 
270 

acc acg cgc gcg 864 

Thr Thr Arg Ala 

285 

taa 903 



<210> 76 . 
<211> 300 
<212> PRT 

<213> Ostreococcus tauri 
<AQQ> 16 

Met Ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Ser Ala Ala Tyr 
.15 10 15 



Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 



He Asp Asn Val Asp Ala Arg Glu Trp He Gly Ala Leu Ser Leu Arg 
35 40 45 



Leu Pro Ala- He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly. 
50 55 60 



Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 



Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Vjal Val Val Leu Gly 

85 90 95 



Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 



Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 ^ 120 125 



Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 
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Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

His His Ala Leu Leu lie Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 



Ala Thr Asn Asp Cys lie Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

Phe lie His lie Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 

He Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 

Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 - 250 255 

Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 

Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 



Pro Ser Val Arg Arg Thr Arg Ser Arg Lys He Asp 
290 295 300 



<210> 77 

<211> 903 

<212> DNA 

<213> Ostreococcus tauri 

<220> 

<221> CDS 

<222> (1)..(903) 

<223> Delta-5-Elongase 



<400> 77" 

atg age gcc tec ggt gcg ctg ctg ccc gcg ate gcg tte gcc gcg tae 
Met Ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Phe Ala Ala Tyr 
1 5 ' 10 15 

gcg tae gcg acg tae gcc tae gcc ttt gag tgg teg cae gcg aat ggc 
Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 



48 



96 



ate gac aac gtc gac gcg cgc gag tgg ate ggt gcg ctg teg ttg agg 144 
He Asp Asn Val Asp Ala Arg Glu Trp He Gly Ala Leu Ser Leu Arg 
35 40 45 



etc ccg gcg ate gcg acg acg atg tac ctg ttg tte tgc ctg gtc gga 
Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 



192 
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50 55 . 60 

ccg agg ttg atg gcg aag cgc gag gcg ttc gac ccg aag ggg ttc atg 240 
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 

ctg gcg tac aat gcg tat cag acg gcg ttc aac gtc gtc gtg etc ggg 288 
Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val . Val Leu Gly 

85 90 95 

atg ttc gcg cga gag ate teg ggg ctg ggg cag ccc gtg tgg ggg tea 336 
Met Phe Ala Arg Glu . He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

acc atg ccg tgg age gat aga aaa teg ttt aag ate etc etc ggg gtg . 384 
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 120 125 

tgg ttg cac tac aac aac aaa tat ttg gag eta ttg gae act gtg ttc 432 
Trp Leu His Ty^r Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

atg gtt gcg cgc aag aag acg aag cag ttg age ttc ttg cac gtt tat 480 
Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

eat eae gee ctg ttg ate tgg gcg tgg tgg ttg gtg tgt cac ttg atg 528 
His His Ala Leu Leu He Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 

gee acg aac gat tgt ate gat gee tac ttc ggc gcg gcg tge aac teg 576 

Ala Thr Asn Asp Cys lie Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

■ 

ttc att cac ate gtg atg tac teg tat tat etc atg teg gcg etc ggc 624 
Phe lie His He Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 

att cga tgc ccg tgg aag cga tac ate acc cag get caa atg etc caa 672 
He Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 

ttc gtc att gtc ttc gcg cac gee gtg ttc gtg ctg egt cag aag cac 720 
Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

tge ccg gtc ace ett cet tgg gcg caa atg ttc gtc atg acg aac atg. 768 
Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 250 255 

etc gtg etc ttc ggg aac ttc tac etc aag gcg tac teg aac aag teg 816 
Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 

cgc ggc gae ggc gcg agt tec gtg aaa cea gee gag acc acg cgc gcg 864 
Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 

ccc age gtg cga cgc acg cga tct cga aaa att gae taa 903 
Pro Ser Val Arg Arg Thr Arg Ser Arg .Lys He Asp 
290 295 300 



<210> 78 

<211> 300 

<212> PRT 

<213> Ostreococcus tauri 
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<400> 78 

Met Ser Ala Ser Gly Ala Leu Leu Pro Ala lie Ala Phe Ala Ala Tyr 
15 10 15 

Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 
• . 20 25 30 

lie Asp Asn Val Asp Ala Arg Glu Trp He Gly Ala Leu Ser Leu Arg 
35 40 45 

Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
50 55 60 

Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 .75 80 

Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95. 

Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

XOO 105 110 

Thr Met Pro Trp Ser Asp' Arg Lys Ser Phe Lys lie Leu Leu Gly Val 
115 120 125 

Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

His His Ala Leu Leu He Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 

Ala Thr Asn Asp Cys He Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 

Phe He His He Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 

He Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 

Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 * 250 255 



Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260. 265 270 
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Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 



Pro Ser Val Arg Arg Thr Arg Ser Arg Lys lie Asp 
290 295 300 



<210> 79 

<211> 903 

<212> DNA 

<213> Ostreococcus tauri 
<220> 

<221> CDS 

<222> (a)..{903) 

<223> Delta-5-Elongase 



<400> 79 

atg age gcc tec ggt gcg ctg ctg ccc gcg ate gcg tec gee gcg tac 48 
Met Ser Ala Ser Gly Ala Leu Leu Pro Ala lie Ala Ser Ala Ala Tyr 
1 5 . 10 15 

gcg tac gcg acg tac gcc tac gcc ttt gag tgg teg cac gcg aat ggc 96 
Ala Tyr Ala Thr Tyi: Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 

ate gac aac gtc gac gcg egc gag tgg ate ggt geg ctg teg ttg agg 144 
lie Asp Asn Val Asp Ala Arg Glu Trp lie Gly Ala Leu Ser Leu Arg 
.35 . 40 45 

etc ecg geg ate geg acg aeg atg tac ctg ttg ttc tge ctg gtc gga 192 
Leu Pro Ala lie Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
50 55 . 60 

ceg agg ttg atg geg aag ege gag geg ttc gac ecg aag ggg ttc atg 240 
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 

ctg gcg tac aat gcg tat cag acg gcg ttc aac gtc gtc gtg etc ggg 288 
Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 . , 90 . 95 

atg ttc gcg- ega gag .ate teg ggg ctg ggg eag eee gtg tgg ggg tea 336 
Met Phe Ala Arg Glu lie Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

ace atg ecg tgg age gat aga aaa teg ttt aag ate etc etc ggg gtg . 384 
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys. lie Leu Leu Gly Val 
115 120 125 . 

tgg ttg cac tac aac aac caa tat ttg gag eta ttg gac act gtg ttc 432 
Tzp Leu His Tyr Asn Asn Gin Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

atg gtt gcg egc aag aag aeg aag cag ttg age ttc ttg cac gtt tat 480 
Met Val Ala Arg Lys Lys Thr Lys Glh Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

cat cac gee ctg ttg ate tgg gcg tgg tgg ttg gtg tgt cac ttg atg 528 
His His Ala Leu Leu lie Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 



gee 
Ala 



acg aac gat tgt ate gat gcc tac ttc ggc geg gcg tgc aac teg 
Thr Asn Asp Cys lie Asp Ala Tyr Phe Gly Ala Ala Cys A^n Ser 



576 
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180 185 190 

ttc att cac ate gtg atg tac teg tat tat etc atg teg gcg etc gge 624 
Phe lie His lie Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 

att cga tgc ccg tgg aag ega tac ate acc eag get caa atg etc caa 672 
lie Arg Cys Pro Trp Lys Arg Tyr lie Thr Gin Ala Gin Met Leu Gin 
210 215 220' 

* 

ttc gtc att gtc ttc gcg cac gcc gtg ttc gtg ctg cgt cag aag cac 720 
Phe Val lie Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

tgc ccg gtc acc ctt cct tgg gcg. caa atg ttc gtc atg acg* aac atg 768 
Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 250 255 

etc gtg etc ttc ggg aac ttc tac etc aag gcg tac teg aac aag teg 816 
Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 

cgc ggc gac ggc gcg agt tec gtg aaa cca gcc gag acc aeg cge gcg 864 
Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 



ccc age gtg cga cgc aeg cga tct cga aaa att gac taa 903 
Pro Ser Val Arg Arg Thr Arg Ser Arg Lys lie Asp 
290 295 300 



<210> 80 

<211> 300 

<212> PRT 

<213> Ostreococcus tauri 

<400> 80 

Met Ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Ser Ala Ala Tyr 
1 5 10- . 15 



Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 



He Asp Asn Val Asp Ala Arg Glu Trp He Gly Ala Leu Ser Leu Arg 
35 40 45 



Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
50 55 60 



Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 



Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95 



Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 ^ 105 110 



Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 120 125 
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Tirp Leu His Tyr Asn Asn Gin Tyr Leu Glii Leu Leu Asp Thr Val Phe 
130 135 140 



Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 . 155 160 



His His Ala Leu Leu He Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 



Ala Thr Asn Asp Cys He Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 195 190 



Phe He His He Val Met Tyr Ser. Tyr Tyr Leu Met Ser Taa Leu Gly 
195 200 205 



He Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 



Phe Val He Val. Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 



Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val . Met Thr Asn Met 

245 250 255 



Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 

Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275. 280 285 



Pro Ser Val Arg Arg Thr Arg Ser Arg Lys He Asp 
290 295 300 



<210> 


81 


<211> 


879 


<212> 


DNA 


<213> 


Ostreococcus tauri 


<220> 




<221> 


CDS 


<222> 


(1) . . (879) 


<223> 


pelta-6-Elongase 


<400> 


81 



atg agt ggc tta cgt gca ccc aac ttt tta cac aga ttc tgg aca aag 48 
Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Tarp Thr Lys 
1 5 10 • 15 

tgg gac tac gcg att tec aaa gtc gtc ttc acg tgt gcc gac agt ttt 96 
Trp Asp Tyr Ala He Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 .25 30 

cag tgg gac ate ggg cca gtg agt teg agt acg gcg cat tta ccc gcc 144 
Gin Trp Asp lie Gly Pro Val Ser Ser Ser Thr Ala His Leu Pro Ala 
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35 40 AS 



att gaa tec cct acc cca ctg gtg act age etc ttg ttc tac tta gtc 
lie Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
50 55 60 

aca gtt ttc ttg tgg tat ggt cgt tta acc agg agt tea gac aag aaa 
Thr val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 
65 70 75 80 

att aga gag cct acg tgg tta aga aga ttc ata ata tgt cat aat gcg 
He Sg Glu pro Thi Trp Leu Arg Arg Phe He He Cys His Asn Ala 

85 90 

ttc ttg ata gtc etc agt ctt tac atg tgc ctt ggt tgt gtg gcc caa 
Phe Leu He Val Leu Ser Leu Tyr Met Cys Leu Qly Cys Val Ala Gin 

105 



100 



qcg tat cag aat gga tat act tta tgg ggt aat gaa ttc aag gcc acg 
111 ^ III Asn Giy Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala -Ehr 
115 120 125 

gaa act cag ctt get etc tac att tac att ttt tac gta agt aaa ata 
llu Tta Gin Leu Ala Leu Tyr He Tyr He Phe Tyr Val Ser Lys He 
130 135 140 

tac crag ttt gta gat act tac att atg ctt etc aag aat aac ttg egg 
^ III Phe val Lp Thr Tyr He Het Leu Leu Lys Asn Asn Leu Arg 
X45 150 

caa gta aga ttc eta cac act tat cac cac age acg att tec ttt att 
Gin val A^g Phe Leu His Thr Tyr His His Ser Thr He Ser Phe He 

165 ^"70 

tgg tgg ate att get egg agg get eeg ggt ggt gat get t^ ttc age 
Trp Trp He He Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 

gcg gcc ttg aac tea tgg gta cac gtg tgc atg tac ace tat tat eta 
Ila Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr Leu 
195 200 205 

tta tea acc ctt att gga aaa gaa gat cct aag cgt tec aac tac ctt 
Leu ser Thr Leu He Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 

tgg tgg ggt cgc cac eta acg caa atg cag atg ctt cag ttt ttc ttc 
Trl tS Gly Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230 235 

aac ata ctt caa gcg ttg tac tgc get teg ttc tet acg tat cec aag 
^n val L^u Gin La Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 255 

ttt ttg tec aaa att ctg etc gtc tat atg atg age ctt etc ggc ttg 
Phe Leu ser Lys He Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 

ttt ggg cat ttc tac tat tec aag cac ata gca gca get aag etc cag 
Phe III His Phe Tyr Tyr Ser Lys His He Ala Ala Ala Lys Leu Gin 
275 280 285 

aaa aaa cag cag tga 
Lys Lys Gin Gin 
290 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



879 



<210> 82 
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<211> 292 
<212> PRT 

<213> Ostreococcus tauri 
<400> 82 

Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr Lys 
1 5 10 15 

Trp Asp Tyr Ala lie Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 25 . 30 

Gin Trp Asp He Gly Pro Val Ser Ser Ser Thr Ala His Leu Pro Ala 
35 40 45 

He Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
50 55 ' 60 

Thr Val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 

65 70 75 80 . 

« 

He Arg Glu Pro Thr Trp Leu Arg Arg Phe He He Cys His Asn Ala 

85 90 95 

Phe Leu He Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gin 

100 105 • 110 

Ala Tyr Gin Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr 
115 120 125 

Glu Thr Gin Leu Ala Leu Tyr He Tyr He Phe Tyr Val Ser Lys He 
130 135 140 

Tyr Glu Phe Val Asp Thr Tyr He Met Leu Leu Lys Asn Asn Leu Arg 
145 150 155 160 

Gin Val Arg Phe Leu His Thr Tyr His His Ser Thr He Ser Phe He 

165 170 175 

Trp Trp He He Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 

180 185 190 

Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr Leu 
195 200 205 

Leu Ser Thr Leu He Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 

Tro Trp Glv Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230' 235 240 

Asn val Leu Gin Ala Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 255 
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Phe Leu Ser Lys lie Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 



Phe Gly His Phe Tyr Tyr Ser Lys His He Ala Ala Ala Lys Leu Gin 
275 280 285 



Lys Lys Gin Gin 
290 



<210> 83 

<211> 831 

<212> DNA 

<213> Thraiistochytrium sp. 
<220> 

<221> CDS 

<222> (1) . . (831) 

<223> Delta-5-Elongase 

<400> 83 

atg gac gtc gtc gag cag caa tgg cgc cgc ttc gtg gac gcc gtg gac 48 

Met Asp Val Val Glu Gin Gin Trp Arg Arg Phe Val Asp Ala Val Asp 
15 10 15 

aac gga ate gtg gag ttc atg gag cat gag aag ccc aac aag ctg aac 96 
Asn Gly He Val Glu Phe Met Glu His Glu Lys Pro Asn Lys Leu Asn 

20 25 30 

gag ggc aag etc ttc acc teg ace gag gag atg atg gcg ett ate gtc 144 
Glu Gly Lys Leu Phe Thr Ser Thr Glu Glu Met Met Ala Leu He Val 
35 40 45 

ggc tcLC ctg gcg ttc gtg gtc etc ggg tec gcc ttc atg aag gee ttt 192 
Gly Tyr Leu Ala Phe Val Val Leu Gly Ser Ala Phe Met Lys Ala Phe 
50 55 60 

gtc gat aag cct ttc gag etc aag ttc etc aag etc gtg cac aac ate 240 
Val Asp Lys Pro Phe Glu Leu Lys Phe Leu Lys Leu Val His Asn He 
65 70 75 80 

ttc etc acc ggt ctg tec atg tac atg gee acc gag tgc gcg cgc cag 288 
Phe Leu Thr Gly Leu Ser Met Tyr Met Ala Thr Glu Cys Ala Arg Gin 

85 90 95 

gea tac etc ggc ggc tac aag etc ttt ggc aac ccg atg gag aag ggc 336 
Ala Tyr Leu Gly Gly Tyr Lys Leu Phe Gly Asn Pro Met Glu Lys Gly 

100 105 110 

ace gag teg cac gcc ccg ggc atg gee aac ate ate tac ate ttc tac 384 
Thr Glu Ser His Ala Pro Gly Met Ala Asn He He Tyr He Phe Tyr 
115 120 125 

gtg age aag ttc etc gaa ttc etc gac acc gtc ttc atg ate etc ggc 432 
Val Ser Lys Phe Leu Glu Phe Leu Asp Thr Val Phe Met He Leu Gly 
130 135 140 

aag aag tgg aag cag etc age ttt etc cac gtc tac cac cac gcg age 480 
Lys Lys Trp Lys Gin Leu' Ser Phe Leu His Val Tyr His His Ala Ser 
145 150 155' 160 



ate age ttc ate tgg ggc ate ate gcc cgc ttc gcg ccc ggt ggc gac 
He Ser Phe He Trp Gly He He Ala Arg Phe Ala Pro Gly Gly Asp 



528 
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- 165 170 175 

gcc tac ttc tct acc ate etc aac age age gtg cat gtc gtg etc tac 576 
Ala Tyr Phe Ser Thr lie Leu Asn Ser Ser Val His Val Val Leu Tyr 

180 185 190 

ggc tac tac gcc teg acc acc etc gge tac aec ttc atg cge ccg ctg 624 
Gly Tyr Tyr Ala Ser Thr Thr Leu Gly Tyr Thr Phe Met Arg Pro Leu 
195 200 205 

cgc ccg tac att acc acc att cag etc acg cag ttc atg gcc atg gtc 672 
Arg Pro Tyr He Thr Thr He Gin Leu Thr Gin Phe Met Ala Met Val 
210 215 220 

gtc cag tec gtc tat gae tac tac aac cce tgc gae tac ccg cag ccc 720 
Val Gin Ser Val Tyr Asp Tyr Tyr Asn Pro Cys Asp Tyr Pro Gin Pro 
225 230 235 240 

etc gtc aag ctg etc ttc tgg tac atg etc aec atg etc gge etc ttc 768 
Leu Val Lys Leu Leu Phe Trp Tyr Met Leu Thr Met Leu Gly Leu Phe 

245 .250 .255 

ggc aac ttc ttc gtg cag cag tac etc aag ccc aag gcg ccc aag aag 816 
Gly Asn Phe Phe Val Gin Gin Tyr Leu Lys Pro Lys Ala Pro Lys Lys 

*^260 265 270 



cag aag aec ate taa 
Gin Lys Thr He 
275 



<210> 84 

<211> 276 

<212> PRT 

<213> Thraustochytrium sp. 

i 

<400> 84 



831 



Met Asp Val Val Glu Gin Gin Trp Arg Arg Phe Val Asp Ala Val Asp 
1.5 10 15 



Asn Gly He Val Glu Phe Met Glu His iGlu Lys Pro Asn Lys Leu Asn 

20 25 30 



Glu Gly Lys Leu Phe Thr Ser Thr Glu Glu Met Met Ala Leu He Val 
35 40 45 

Gly Tyr Leu Ala Phe Val Val Leu Gly Ser Ala Phe Met Lys Ala Phe 
50 55 60 



Val Asp Lys Pro Phe Glu Leu Lys. Phe Leu Lys Leu Val His Asn He 
65 70 75 80 



Phe Leu Thr Gly Leu Ser Met Tyr Met Ala Thr Glu Cys Ala Arg Gin 

85 90 95 



Ala Tyr Leu Gly Gly Tyr Lys Leu Phe Gly Asn Pro Met Glu Lys Gly 

100 ' 105 110 



Thr Glu Ser His Ala Pro Gly Met Ala Asn He He Tyr He Phe Tyr 
115 120 125 
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Val Ser Lys Phe Leu Glu Phe Leu Asp Thr Val Phe Met He Leu Gly 
130 135 140 



Lys Lys Trp Lys Gin Leu Ser Phe Leu His Val Tyr His His Ala Ser 
145 150 155 160 



He Ser Phe He Txp Gly He He Ala Arg Phe Ala Pro Gly Gly Asp 

165 170 175 



Ala Tyr Phe Ser Thr He Leu Asn Ser Ser Val His Val Val Leu Tyr 

180 185 190 



Gly Tyr Tyr Ala Ser Thr Thr Leu Gly Tyr Thr Phe Met Arg Pro Leu 
195 200 205 



Arg Pro Tyr He Thr Thr He Gin Leu Thr Gin Phe Met Ala Met Val 
210 215 220 



Val Gin Ser Val Tyr Asp Tyr Tyr Asn Pro Cys Asp Tyr Pro Gin Pro 
225 230 235 .240 



Leu Val Lys Leu Leu Phe Trp Tyr Met Leu Thr Met Leu Gly Leu Phe 

245 250 255 



Gly Asn Phe Phe Val Gin Gin Tyr Leu Lys Pro Lys Ala Pro Lys Lys 

260 265 270 



Gin Lys Thr He 
275 



<210> 


85 


<211> 


1077 


<212> 


DNA 


<213> 


Thalassiosira pseudonana 


<220> 




<221> 


CDS 


<222> 


(1) . . (1077) 


<223> 


Del ta* 5 -Elongase 


<400> 


85 



atg tgc tea cca ccg ccg tea caa tec aaa aca aca tec etc eta gea 48 

Met Cys Ser Pro Pro Pro Ser Gin Ser Lys Thr Thr Ser Leu Leu Ala 
15 10 15 

egg tac acc acc gee gcc etc etc etc etc ace etc aca aeg tgg tgc 96 

Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys 

20 25 30 



cac ttc gee tte cca gcc gcc ace gee aca cec ggc etc acc gcc gaa 
His Phe Ala Phe Pro Ala 'Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu 
35 40 45 



144 



atg cac tec tac aaa gtc cea etc ggt etc acc gta tte tac ctg ctg 192 
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
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50 55 60 

agt eta ccg tea eta aag tac gtt acg gac aac tac ctt gcc a^ia aag 240 
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 
65 70 75 80 

tat gat atg aag tea etc ctg acg gaa tea atg gtg ttg tae aat gtg 288 
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 

85 90 95 

geg caa gtg etg etc aat ggg tgg acg gtg tat geg att gtg gat gcg. 336 
Ala Gin Val Leu Leu. Asn Gly Trp Thr Val Tyr Ala lie Val Asp Ala 

100 105 110 

gtg atg aat aga gac cat cct ttt att gga agt aga agt ttg gtt ggg . 384 
Val Met Asn Arg Asp His Pro Phe lie Gly Ser Arg Ser Leu Val. Gly 
115 120 125 

geg gcg ttg cat" agt ggg age teg tat gcg gtg tgg gtt eat tat tgt 432 
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 
130 135 140 

gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 480 
Asp Lys Tyr Leu Glu Phe Phe .Asp Thr Tyr Phe Met Val Leu Arg Gly 
145 150 155 160 

aaa atg gac cag. gtc tee ttc etc cac ate tac cac cac acg ace ata 528 
Lys Met Asp Gin Val Ser Phe Leu His lie Tyr His His Thr Thr He 

165 170 175 

gcg tgg gca tgg tgg ate gee etc cgc ttc tec cec gge gga gac att 576 
Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 

180 185 190 

tac ttc ggg gca etc etc aac tee ate ate cac gtc etc atg tat tec 624 
Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu Met Tyr Ser 
195 200 205 

tac tac gee ett gee eta etc aag gtc agt tgt eca tgg aaa ega tac 672 
Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 
210 215 220 

ttg act caa get caa tta ttg caa ttc aca agt gtg gtg gtt tat acg 720 
Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Ty^ Thr 
225 230 235 240 

ggg tgt acg ggt tat act cat tac tat cat acg aag cat gga gcg gat 768 
Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 

245 ' 250 255 

gag aea cag cct agt tta gga acg tat tat ttc tgt tgt gga gtg cag 816 
Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 

260 265 270 

gtg ttt gag atg gtt agt ttg ttt gta etc ttt tec ate ttt tat aaa 864 
Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser He Phe Tyr Lys 
275 280 285 

cga tec tat teg aag aag aac aag tea gga gga aag gat age aag aag 912 
Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 
290 295 300 

aat gat gat ggg aat aat gag gat caa tgt cac aag get atg aag gat 960 
Asn Asp- Asp Gly Asn Asn ' Glu Asp Gin Cys His Lys Ala Met Lys Asp 
305 310 315 320 . 



ata teg gag ggt gcg aag gag gtt gtg ggg cat gca geg aag gat get " 1008 
He Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 
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325 330 335 



gga aag ttg gtg get acg gcg agt aag get gta aag agg aag gga act 
GlY Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 

340 345 350 

cgt gtt act ggt gcc atg tag 
Arg Val Thr Gly Ala Met 
355 



<210> 86 

<211> 358 

<212> PRT 

<213> Thalassiosira pseudonana 

<400> 86 

Met CYS ser Pro Pro Pro Ser Gin Ser Lys Thr Thr Ser Leu Leu Ala 
1 5 10 15 

Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys 

20 25 30 

His Phe Ala Phe Pro Ala Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu 
35 40 « 

Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu 
50 55 60 

Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys 
65 70 75 80 

. Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val 

85 90 95 

Ala Gin Val Leu' Leu Asn Gly Trp Thr Val Tyr Ala lie Val Asp Ala 

100 105 110 

val Met Asn Arg Asp His Pro Phe lie Gly Ser Arg Ser Leu Val Gly 
115 120 125 

Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys 
130 135 140 

Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly 
145 150 155 1^0 

Lys Met Asp Gin Val Ser Phe Leu His He Tyr His His Thr Thr He 

165 1*70 175 

Ala Trp Ala Trp Trp He Ala Leu Arg Phe Ser Pro Gly Gly Asp He 

180 185 190 



1056 



1077 



Tyr Phe Gly Ala Leu Leu Asn Ser He He His Val Leu Met Tyr Ser 
195 200 205 
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Tyr. Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr 
210 215 220 



Leu Thr Gin Ala Gin Leu Leu Gin Phe Thr Ser Val Val Val Tyr Thr 
225 230 235 240 



Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp 

245 250 255 



Glu Thr Gin Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gin 

260 265 270 



Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser He Phe Tyr Lys 
275 280 285 



Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys 
290 - 295 300 



Asn Asp Asp Gly Asn Asn Glu Asp Gin Cys His Lys Ala Met Lys Asp 
305 310 315 320 



He Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala 

32'5 330 335 



Gly Lys Leu Val Ala Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr 

340 345 350 



Arg Val Thr Gly Ala Met 
355 



<210> 


87 


<211> 


1086 


<212> 


DNA 


<213> 


Phytophthora infestans 


<220>. 




<221> 


CDS 


<222> 


(1)..(1086) 


<223> 


Omega-3 -Desaturase 


<400> 


87 



atg gcg acg aag gag gcg tat gtg ttc ccc act ctg acg gag ate aag 
Met Ala Thr Lys Glu Ala Tyr Val Phe Pro Thr Leu Thr Glu He Lys 
1 5 10 15 - 



48 



egg teg eta eet aaa gac tgt tte gag get teg gtg eet. etg teg cte 96 
Arg Ser Leu Pro Lys Asp Cys Phe Glu Ala Ser. Val Pro Leu Ser Leu 

20 25 30 . 

tac tac acc gtg cgt tgt ctg gtg ate gcg gtg get eta aee tte ggt . 144 

Tyr Tyr Thr Val Arg Cys* Leu Val lie Ala Val Ala Leu Thr Phe Gly 
35 40 45 

etc aac tac get egc get ctg ccc gag gtc gag age ttc tgg get . ctg 192- 
Leu Asn Tyr Ala Arg Ala Leu Pro Glu Val Glu Ser Phe Trp Ala Leu 
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50 55 60 

gac gcc gca etc tgc acg ggc tac ate ttg etg cag ggc ate gtg ttc 240 
Asp Ala Ala Leu Cys Thr Gly Tyr lie Leu Leu Gin Gly lie Val Phe 
65 70 75 80 

tgg ggc ttc ttc acg gtg ggc cac gat gcc ggc cac ggc gcc ttc teg 288 
Trp Gly Phe Phe Thr Val Gly His Asp Ala Gly His Gly Ala Phe Ser 

85 90 95 

cgc tac cac ctg ctt aac ttc gtg gtg ggc act ttc atg cac teg etc 336 . 

Arg Tyr His Leu Leu Asn Phe Val Val Gly Thr Phe Met His Ser Leu 

100 105 110 

ate etc acg ecc ttc gag teg tgg aag etc acg cac egt cac cac cac 384 
lie Leu Thr Pro Phe Glu Ser Trp Lys Leu Thr His Arg His His His 
115 120 125 

aag aac acg ggc aac att gac cgt gac gag gtc ttc tac ccg caa cgc 432 
Lys Asn Thr Gly Asn lie Asp Arg Asp Glu Val Phe Tyr Pro Gin Arg 
130 135 140 

aag gcc gac gac cac ccg ctg tct cgc aac ctg att ctg gcg etc ggg 480 
Lys Ala Asp Asp His Pro Leu Ser Arg Asn Leu He Leu Ala Leu Gly 
145 150 155 160 

gca gcg tgg etc gcc tat ttg gtc gag ggc ttc cct ect cgt aag gtc 528 
Ala Ala Trp Leu Ala Tyr Leu Val Glu Gly Phe Pro Pro Arg Lys Val 

165 170 175 

aac cac ttc aac ccg ttc gag cct etg ttc gtg cgt cag gtg tea get 576 
Asn His Phe Asn Pro Phe Glu Pro Leu Phe Val Arg Gin Val Ser Ala 

180 185 190 

gtg gta ate tct ctt etc gcc cac ttc ttc gtg gcc gga etc tec ate 624 
Val Val He Ser Leu Leu Ala His Phe Phe Val Ala Gly Leu Ser He 
195 200 205' 

tat ctg age etc cag ctg ggc ctt aag acg atg gca ate tac tac tat 672 
Tyr Leu Ser Leu Gin Leu Gly Leu Lys Thr Met Ala He Tyr Tyr Tyr 
210 215 220 

gga cct gtt ttt gtg ttc ggc age atg ctg gtc att ace acc ttc eta 720 
Gly Pro Val Phe Val Phe Gly Ser Met Leu Val He Thr Thr Phe Leu 
225 230 235 240 

cac cac aat gat gag gag acc cea tgg tac gcc gac teg gag tgg acg 768 
His His Asn Asp Glu Glu Thr Pro Trp Tyr Ala Asp Ser Glu Trp Thr 

245 250 255 

tac gtc aag ggc aac etc teg tec gtg gac ega teg tac ggc gcg etc 816 
Tyr Val Lys Gly Asn Leu Ser Ser Val Asp Arg Ser Tyr Gly Ala Leu 

260 265 270- 

att gac aac ctg age cac aac ate ggc acg cac cag ate cac cac ctt 864 

He Asp Asn Leu Ser His Asn He Gly Thr His Gin He His His Leu 

275 280 285 

* 

ttc cct ate att ccg cac tac aaa etc aag aaa gcc act gcg gcc ttc 912 

Phe Pro He He Pro His Tyr Lys Leu Lys Lys Ala Thr Ala Ala Phe 
290 295 300 

cac cag get ttc cct gag etc gtg cgc aag age gac gag cea att ate 960 
His Gin Ala Phe Pro Glu * Leu Val Arg Lys Ser Asp Glu Pro He He 
305 310 315 320 



aag get ttc ttc egg gtt gga cgt etc tac gca aac tac ggc gtt gtg 
Lys Ala Phe Phe Arg Val Gly Arg Leu Tyr Ala Asn Tyr Gly Val Val 



1008 
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325 



138 

330 



335 



gac cag gag gcg aag etc ttc acg eta stag gaa gcc stag gcg gc'g acc 
Asp Gin Glu Ala Lys Leu Phe Thr Leu Lys Glu Ala Lys Ala Ala Thr 

340 345 350 



1056 



gag gcg gcg gcc aag acc aag tec acg taa 
Glu Ala Ala Ala Lys Thr Lys Ser Thr 
355 360 



1086 



<210> 88 
<211>. 361 
<212> PRT 

<213> Phytophthora in£estaxis 
<400> 88 

Met Ala Thr Lys Glu Ala Tyr Val. Phe Pro Thr Leu Thr Glu lie Lys 
15 10 15 



Arg Ser Leu Pro Lys Asp Cys Phe Glu Ala Ser Val Pro Leu Ser Leu 

20 25 30 



Tyr Tyr Thr Val Arg Cys Leu Val lie Ala Val Ala Leu Thr Phe Gly 
35 40 45 



Leu Asn Tyr Ala Arg Ala Leu Pro Glu Val Glu Ser Phe Trp Ala Leu 
50 55 60 



Asp Ala Ala Leu Cys Thr Gly Tyr He Leu Leu Gin Gly He Val Phe 
65 70 75 80 



Trp Gly Phe Phe Thr Val Gly His Asp Ala Gly His Gly Ala Phe Ser 

85 90 95 



Arg Tyr His Leu Leu Asn Phe Val- Val Gly Thr Phe Met His Ser Leu 

100 105 110 



He Leu Thr Pro Phe Glu Ser Trp Lys Leu Thr His Arg His His His 
.115 120 125 



Lys Asn Thr Gly Asn lie Asp Arg Asp Glu Val Phe Tyr Pro Gin Arg 
130 135 140 



Lys Ala Asp Asp His Pro Leu Ser Arg Asn Leu Xle Leu Ala Leu Gly 
145 150 155 160 



Ala Ala Trp Leu Ala Tyr Leu Val Glu Gly Phe Pro Pro Arg Lys Val 

165 170 175 



Asn His Phe Asn Pro Phe Glu Pro Leu Phe Val Arg Gin Val Ser Ala 

180 185 190 



Val Val lie Ser Leu Leu Ala His Phe Phe Val Ala Gly Leu Ser He 
195 200 205 
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Tyr Leu Ser Leu Gin Leu Gly Leu Lys Thr Met Ala lie Tyr Tyr Tyr 
210 215 220 



Gly Pro Val Phe Val Phe Gly Ser Met Leu Val lie Thr Thr Phe Leu 
225 230 235 240 



His His Asn Asp Glu Glu Thr Pro Trp Tyr Ala Asp Ser Glu Trp Thr 

245 250 255 



Tyr Val Lys Gly Asn Leu Ser Ser Val Asp Arg Ser Tyr Gly Ala Leu 

260 265 270 



lie Asp Asn Leu Ser His Asn lie Gly Thr His Gin lie His His Leu 
275 280 285 



Phe Pro lie He Pro His Tyr Lys Leu Lys Lys Ala Thr Ala Ala Phe 
290 295 300 



His Gin Ala Phe Pro Glu Leu Val Arg Lys Ser Asp Glu Pro He He 
305 310 315 320 



Lys Ala Phe Phe Arg Val Gly Arg Leu Tyr Ala Asn Tyr Gly Val Val 

325 330 335 



Asp Gin Glu Ala Lys Leu Phe Thr Leu Lys Glu Ala Lys Ala Ala Thr 

340 345 350 



Glu Ala Ala Ala Lys Thr Lys Ser Thr 
355 360 



<210> 89 

<211> 1371 

<212> DNA 

<213> Ostreococcus taxiri 
<220> 

<221> CDS 

<222> (1) . . (1371) 

<223> Delta-6-Desaturase 



<400> 89 

atg tgc gtg gag acg gaa aat aac gat ggg ate ccc acg gtg gag ate 48 

Met Cys Val Glu Thr Glu Asn Asn Asp Gly He Pro Thr Val Glu He 
15 10 15 

gcg ttc gac ggt gag cgc gag egg gcg gag gca aac gtg aag ctg tec 96 
Ala Phe Asp Gly Glu Arg Glu Arg Ala Glu Ala Asn Val Lys Leu Ser 

20 25 30 

gcg gag aag atg gag ccg geg gcg ctg gcg aag acg ttc gcg agg egg 144 

Ala Glu Lys Met Glu Pro 'Ala Ala Leu Ala Lys Thr Phe Ala Arg Arg 
35 40 45 



tac gtc gtg ate gag ggg gtg gag tac gat gtg acg gat ttt aag cac 192 
Tyr Val Val He Glu Gly Val Glu Tyr Asp Val Thr Asp Phe Lys His 
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50 55 60 

ccg gga gga acg gtt att ttc tat gcg ttg tea aac acc ggg gcg gac 240 
Pro Gly Gly Thr Val lie Phe Tyr Ala Leu Ser Asn Thr Gly Ala Asp 
65 70 75 • 80 ' 

gcg acg gaa gcg ttc aag gag ttt cat cat egg teg aga aag gcg agg 288 
Ala Thr Glu Ala Phe Lys Glu Phe His His Arg Ser Arg. Lys Ala Arg 

85 90 95 

aaa gee ttg gcg gcg etc ccg tct cga ccg gcc aag acg gee aag gtg 336 
Lys Ala Leu Ala Ala Leu Pro Ser Arg Pro Ala Lys Thr Ala Lys Val 

100 105 110 

gac gac gcg gag atg etc caa gat ttc gcc aag tgg egg aaa gaa ttg . 384 
Asp Asp Ala Glu Ket Leu Gin Asp Phe Ala Lys Trp Arg Lys Glu Leu 
115 120 125 

gag aga gat gga ttc ttc aag ccc tct ccg gcg cae gtg gcg tat cge 432 
Glu Arg Asp Gly Phe Phe Lys Pro Ser Pro Ala His Val Ala Tyr Arg 
130 .135 140 

ttc gcc gag etc gcg gcg atg tac get etc ggg acg tac ctg atg tae 480 
Phe Ala Glu Leu Ala Ala Met Tyr Ala Leu Gly Thr Tyr Leu Met Tyr 
145 150 3.55 160 

get cga tac gte- gtc tec teg gtg etc gtg tac get tgc ttt ttc gge 528 
Ala Arg Tyr Val Val Ser Ser Val Leu Val Tyr Ala Cys Phe Phe Gly 

165 170 175 

gcc cga tgc^ ggt tgg gtg cag cac gag gge gga cac age teg ctg acg 576 
Ala Arg Cys Gly Trp Val Gin His Glu Gly Gly His Ser Ser Leu Thr 

180 185 190 

gge aac att tgg tgg gac aag cge ate cag gee ttc aca gee ggg ttc 624 
Gly Asn lie Trp Trp Asp Lys Arg lie Gin Ala Phe Thr Ala Gly Phe 
195 200 205 

ggt etc gcc ggt age gge gac atg tgg aac teg atg cac aac aag cat 672 
Gly Leu Ala Gly Ser Gly Asp Ket Trp Asn Ser Met His Asn Lys His 
210 215 220 

cac gcg acg cct caa aag gtt cgt cac gac atg gat ctg gac acc ace 720 
His Ala Thr Pro Gin Lys Val Arg His Asp Met Asp Leu Asp Thr Thr 
225 230 235- 240 

cee gcg gtg gcg ttc ttc aac ace gcg gtg gaa gac aat cgt ccc cgt 768 
Pro Ala Val Ala Phe Phe Asn Thr Ala Val Glu Asp Asn Arg Pro Arg 

245 . 250 255 

gge ttt age aag tac tgg ttg cge ett cag gcg tgg ace ttc ate ccc 816 
Gly Phe Ser Lys Tyr Trp Leu Arg Leu Gin Ala Trp Thr Phe lie Pro 

260 265 270 

gtg acg tec gge ttg gtg etc ctt ttc tgg atg ttt ttc etc cac ccc 864 
Val Thr Ser Gly Leu Val Leu Leu Phe Trp Met Phe Phe Leu His Pro 
275 280 285 

tee aag get ttg aag ggt gge aag tac gaa gag ttg gtg tgg atg etc 912 
Ser Lys Ala Leu Lys Gly Gly Lys Tyr Glu Glu Leu Val Trp Met Leu 
290 295 300 

gee gcg cac gtc ate cge acg tgg acg ate aag gcg gtg ace gga ttc 960 
Ala Ala His Val lie Arg Thr Trp Thr lie Lys Ala Val Thr Gly Phe 
305 310 315 320 

ace gcg atg cag tec tac gge tta ttt ttg gcg acg age tgg gtg age 1008 
Thr Ala Met Gin Ser Tyr Gly Leu Phe Leu Ala Thr Ser Trp Val Ser 
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325 



141 

330 



335 



ggc tgc tat ctg ttt gca cac ttc tec acg teg cac acg cac ctg gat 
Gly Cys Tyr Leu Phe Ala His Phe Ser Thr Ser His Thr His Leu Asp 

340 345 350 

gtg gtg ccc gcg gac gag cat etc tec tgg gtt cga tae gee gtc gat 
Val Val Pro Ala Asp Glu His Leu Ser Trp Val Arg Tyr Ala Val Asp 
355 360 365 

cac aeg ate gae ate gat ecg agt caa ggt tgg gtg aac tgg ttg atg 
His Thr lie Asp He Asp Pro Ser Gin Gly Trp Val Asn Trp Leu . Met 
370 375 380 

ggc tac etc aac tgc caa gtc ate cac cac etc ttt ccg age atg ceg 
Gly Tyr Leu Asn Cys Gin Val He His His Leu Plie Pro Ser Met Pro 
385 390 395 400 

cag ttc egc eag ccc gag gta tet cge cgc ttc gtc gee ttt gcg aaa 
Gin Phe Arg Gin Pro Glu Val Ser Arg Arg Phe Val Ala Phe Ala Lys 

405 410 415 

aag tgg aac etc aac tac aag gtc atg ace tac gee ggt gcg tgg aag 
Lys Trp Asn Leu Asn Tyr Lys Val Met Thr Tyr Ala Gly Ala Trp Lys 

420 425 430 

gca acg etc gga aac etc gac aac gtg ggt aag cac tac tae gtg cac 
Ala Thr Leu Gly Asn Leu Asp Asn Val Gly Lys His Tyr Tyr Val His 
435 440 445 

ggc caa cac tec gga aag acg gcg taa 
Gly Gin His Ser Gly Lys Thr Ala 
450 455 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1371 



<210> 90 
<211> 456 
<212> PRT 

<213> Ostreococcus tauri 
<400> 90 

Met Cys Val Glu Thr Glu Asn Asn Asp Gly He Pro Thr Val Glu He 
15 10 15 



Ala Phe Asp Gly Glu Arg Glu Arg Ala Glu Ala Asn Val Lys Leu Ser 

20 25 30 



Ala Glu Lys Met Glu Pro Ala Ala Leu Ala Lys Thr Phe Ala Arg Arg 
35 40 45 



Tyr Val Val He Glu Gly Val Glu Tyr Asp Val Thr Asp Phe Lys His 
50 55 60 



Pro Gly Gly Thr Val He Phe Tyr Ala Leu Ser Asn Thr Gly Ala Asp 
65 70 75 80 



Ala Thr Glu Ala Phe Lys Glu Phe His His Arg Ser Arg Lys Ala Arg 

85 90 95 



Lys Ala Leu Ala Ala Leu Pro Ser Arg Pro Ala Lys Thr Ala Lys Val 

100 105 110 
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Asp Asp Ala Glu Met Leu Gin Asp Phe Ala Lys Trp Arg Lys Glu Leu 
lis 120 ■ 125 



Glu Arg Asp Gly Phe Phe Lys Pro Ser Pro Ala His Val Ala Tyr Arg 
13 0 135 140 



Phe Ala Glu Leu Ala Ala Met Tyr Ala Leu Gly Thr Tyr Leu Met Tyr 
145 ISO .155 160 

Ala Arg Tyr Val Val Ser Ser Val Leu Val Tyr Ala Cys Phe Phe Gly 

165 170 175 



Ala Arg Cys Gly Trp Val Gin His Glu Gly Gly His Ser Ser Leu Thr 

180 185 190 



Gly Asn He Trp Trp Asp Lys Arg He Gin Ala Phe Thr Ala Gly Phe 
195 200 205 



Gly Leu Ala Gly Ser Gly Asp Met Trp liszi Ser Met His Asn Lys His 
210 215 220 



His Ala Thr Pro Gin Lys Val Arg His Asp Met Asp Leu Asp Thr Thr 
225 230 ■ 235 240 



Pro Ala Val Ala Phe Phe Asn Thr Ala Val Glu Asp Asn Arg Pro Arg 

245 250 255 



Gly Phe Ser Lys Tyr Trp Leu Arg Leu Gin Ala Trp Thr Phe He Pro 

260 265 270 . 



Val Thr Ser Gly Leu Val Leu Leu Phe Tnp Met Phe Phe Leu His Pro 
275 280 285 



Ser Lys Ala Leu Lys Gly Gly Lys Tyr Glu Glu Leu Val Trp Met Leu 
290 295 300 



Ala Ala His Val lie Arg Thr Trp Thr He Lys Ala Val Thr Gly Phe 
305 310 315 320 



Thr Ala Met Gin Ser Tyr Gly Leu Phe Leu Ala Thr Ser Trp Val Ser 

325 330 335 



Gly Cys Tyr Leu Phe Ala His Phe Ser Thr Ser His Thr His Leu Asp 

340 345 350 



Val Val Pro Ala Asp Glu His Leu Ser Trp Val Arg Tyr Ala Val Asp 
355 * 360 365 



His Thr He Asp He Asp Pro Ser Gin Gly Trp Val Asn Trp Leu Met 
370 375 380 
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Glv Tvr lieu Asn Cys Gin Val He His His Leu Phe Pro Ser Met Pro 
385 390 395 400 

Gin Phe Arg Gin Pro Glu Val Ser Arg Arg Phe Val Ala Phe Ala Lys 

405 410 415 

Lys Trp Asn Leu Asn Tyr Lys Val Met Thr Tyr Ala Gly Ala Trp Lys 

420 425 430 

Ala Thr Leu Gly Asn Leu Asp Asn Val Gly Lys His Tyr Tyr Val His 
435 440 445 



Gly Gin His Ser Gly Lys Thr Ala 
450 455 



<210> 91 

<211> 606 

<212> DNA 

<213> Ostreococcus tauri 

<220> 

<221> CDS 

<222> (1)..(606). 

<2 2 3 > Del ta- 5 -Desa turase 



<400> 91 

atg tac ggt ttg eta teg etc aag teg tgc ttc gtc gac gat ttc aac 

Met Tyr Gly Leu Leu Ser Leu Lys Ser Cys Phe Val Asp Asp Phe Asn 
1 5 10 15 

gcc tac ttc tec gga cgc ate gge tgg gtc aag gtg atg aag ttc ace 
Ala Tyr Phe Ser Gly Arg He Gly Trp Val Lys Val Met Lys Phe Thr 

20 25 30 

cgc ggc gag gcg ate gca ttt tgg ggc ace aag etc ttg tgg gee gcg 
Arg Gly Glu Ala He Ala Phe Trp Gly Thr Lys Leu Leu Trp Ala Ala 
35 40 45 

tat tac etc gcg ttg ccg eta aag atg teg eat egg ccg etc gga gaa 
Tyr Tyr Leu Ala Leu Pro Leu Lys Met Ser His Arg Pro Leu Gly Glu 
50 55 60 

etc etc gca etc tgg gcc gtc ace gag ttc gtc ace gga tgg ctg ttg 
Leu Leu Ala Leu Trp Ala Val Thr Glu Phe Val Thr Gly Trp Leu Leu 
65 70 75 80 

.gcg ttc atg ttc caa gtc gee cac gtc gtc ggc gag gtt cac ttc ttc 
Ala Phe Met Phe Gin Val Ala His Val Val Gly Glu Val Has Phe Phe 

90 95 



85 



acc etc gac gcg aag aac cgc gtg aac ttg gga tgg gga gag gca cag 
Thr Leu Asp Ala Lys Asn Arg Val Asn Leu Gly Trp Gly Glu Ala Gin 

100 105 110 

etc atg teg age gcg gat ttc gcc cac gga tec aag ttt tgg acg cac 
Leu Met Ser Ser Ala Asp^ Phe Ala His Gly Ser Lys Phe Trp Thr Hxs 
115 120 125 

ttc tec gga ggc tta aac tac caa gtc gtc cac cat etc ttc ccg ggc 
Phe Ser Gly Gly Leu Asn Tyr Gin Val Val His His Leu Phe Pro Gly 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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130 135 ■ 140 

gtc tgc cac gtg cac tat ccc gcg etc gcg cca att att aag gcg gca 480 
Val Cys His Val His Tyr Pro Ala Leu Ala Pro He He Lys Ala Ala 
145 150 155 160 

get gag aag cac ggc etc cac tac cag att tac ccc acg ttt tgg tec 528. 
Ala Glu Lys His Gly Leu His Tyr Gin He Tyr Pro Thr Phe Trp Ser 

165 170 175 

gee ctg egc gcg cac ttc egg cac etc gee aac gtc ggc cgc gee gcg 576 
Ala Leu Arg Ala His . Phe Arg His Leu Ala Asn Val Gly Arg Ala Ala 

180 185 190 

tac gta ccg tec etc eaa aec gtc gga tga .606 
Tyr Val Pro Ser Leu Gin Thr Val Gly 
195 200 



<210> 92 

<211> 201 

<212> PRT 

<213> Ostreococcus tauri 

<400> 92 

Met Tyr Gly Leu Leu Ser Leu Lys Ser Cys Phe Val Asp Asp Phe Asn 
1 5 10 15 



Ala Tyr Phe Ser Gly Arg He Gly Trp Val Lys Val Met Lys Phe Thr 

20 * 25 30 



Arg Gly Glu Ala He Ala Phe Trp Gly Thr Lys Leu Leu Trp Ala Ala 
35 40 45 



Tyr Tyr Leu Ala Leu Pro Leu Lys Met Ser His Arg Pro Leu Gly Glu 
50 55 60 ^ 



Leu Leu Ala Leu Trp Ala Val Thr Glu Phe Val Thr Gly Trp Leu Leu 
65 70 75 80 



Ala Phe Met Phe Gin Val Ala His" Val Val Gly Glu Val His Phe Phe 

85 90 95 



Thr Leu Asp Ala Lys Asn Arg Val Asn Leu Gly Trp Gly Glu Ala Gin 

100 105 110 



Leu Met Ser Ser Ala Asp Phe Ala His Gly Ser Lys Phe Tarp Thr His 
115 120 125 



Phe Ser Gly Gly Leu Asn Tyr Gin Val Val His His Leu Phe Pro Gly 
130 135 140 



Val Cys His Val His Tyr Pro Ala Leu Ala Pro He He Lys Ala Ala 
145 .150* 155 . 160 



Ala Glu Lys His Gly Leu His Tyr Gin He Tyr Pro Thr Phe Trp Ser 

165 170 175 
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Ala lieu Arg Ala His Phe Arg His Leu Ala Asn Val Gly Arg Ala Ala 

180 185 190 



Tyr Val Pro Ser Leu Gin Thr Val 'Gly 
195 200 



<210> .93 

<211> 714 

<212> DNA 

<213> Ostreococcus tauri 
<220> 

<221> CDS 

<222> (1)..{714) 

<223> Delta-S-Desatura^e 



<400> 93 

atg gtg age cat cac teg tac tgt aac gac gcg gat ttg gat cag gat 48 

Met Val Ser His His Ser Tyr Cys Asn Asp Ala Asp Leu Asp Gin Asp 
1 5 • 10 ■ 15 

gtg tac acc gca ctg ccg etc ctg cgc ctg gac ccg tct cag gag ttg 96 
Val Tyr Thr Ala Leu Pro Leu Leu Arg Leu Asp Pro Ser Gin Glu Leu 

20 25 30 

aag tgg ttt cat cga tac cag gcg ttt tac gcc ccg etc atg tgg ccg 144 
Lys Trp Phe His Arg Tyr Gin Ala Phe Tyr Ala Pro Leu Met Trp Pro 
35 40 45 

ttt ttg tgg etc gcg gcg cag ttt ggc gac gcg cag aac ate ctg ate 192 
Phe Leu Trp Leu Ala Ala Gin Phe Gly Asp Ala Gin Asn lie Leu lie 
50 55 60 

gac cga gcg teg ccg ggc gtc gcg tac aag gga ttg atg gcg aac gag 240 
Asp Arg Ala Ser Pro Gly Val Ala Tyr Lys Gly Leu Met Ala Asn Glu 
65 70 75 80 

gtc gcg ctg tac gtt etc ggt aag gtt tta cac ttt ggt ett etc etc 288 
Val Ala Leu Tyr Val Leu Gly Lys Val Leu His Phe Gly Leu Leu Leu 

85 90 95 

ggc gtt cet gcg tac, ttg cac gga ttg tec aac gcg ate gtt cca ttc 336 
Gly Val Pro Ala Tyr Leu His Gly Leu Ser Asn Ala lie Val Pro Phe 

100 105 110 

ttg gcg tac ggc gca ttc ggc tec ttc gtc ctg tgc tgg ttc ttc ate 384 
Leu Ala Tyr Gly Ala Phe Gly Ser Phe Val Leu Cys Trp piie Phe lie 
115 120 125 

gtc age eat aac etc gaa gcg ctg aca cce gtt aac ett aac aag tec 432 
Val Ser His Asn Leu Glu Ala Leu Thr Pro Val Asn Leu Asn Lys Ser 
130 135 140 

acg aag aac gac tgg ggg gcg tgg cag ate gag aca teg gcg tct tgg 480 
Thr Lys Asn Asp Trp Gly Ala Trp Gin lie Glu Thr Ser Ala Ser Trp 
145 150 155 160 

ggc aac gcg ttc tgg age ttc ttc tct gga ggt ctg aac ctg caa ate 528 
Gly Asn Ala Phe Trp Ser' Phe Phe Ser Gly Gly Leu Asn Leu Gin lie 

165 170 175 

gag cac cac etc ttc ccg ggc atg gcg cac aac ctg tac ccg aag atg 576 
Glu His His Leu Phe Pro Gly Met Ala His Asn Leu Tyr Pro Lys Met 
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185 190 



gtg ccg ate ate aag gac gag tgt gcg aaa gcg ggc gtt cgc tac acc 624 
Val Pro He He Lys Asp Glu Cys Ala Lys Ala Gly Val Arg Tyr Thr 
195 200 205 

ggt tac ggt ggc tac acc ggc ctg etc ccg ate acc cgc gac atg ttc 672 
Gly Tyr Gly Gly Tyr Thr Gly Leu Leu Pro He Thr Arg Asp Met Phe 
210 215 220 

tec tac etc cat aag tgt ggc cga acg gcg aaa eta gee taa 714 
Ser Tyr Leu His Lys Cys Gly Arg Thr Ala Lys Leu Ala 
225 230 235 



<210> 94 

<211> 237 

<212> PRT 

<213> Ostreococcus tauri 

<400> 94 

££et Val Ser His His Ser Tyr Cys Asn Asp Ala Asp Leu Asp Gin Asp 
1 -5 10 15 



Val Tyr Thr Ala Leu Pro Leu Leu Arg Leu Asp Pro Ser Gin Glu Leu 

20 25 30 



Lys Trp Phe His Arg Tyr Gin Ala Phe Tyr Ala Pro Leu Met Trp Pro 
. 35 40 45 



Phe Leu Trp Leu Ala Ala Gin Phe Gly Asp Ala Gin Asn He Leu He 
50 55 . 60 



Asp Arg Ala Ser Pro Gly Val Ala Tyr Lys Gly Leii Met Ala Asn Glu 
65 . 70 . ' 75 80 



Val Ala Leu Tyr Val Leu Gly Lys Val Leu His Phe Gly Leu Leu Leu 

85 90 95 



Gly Val Pro Ala Tyr Leu His Gly Leu Ser Asn Ala He Val Pro Phe 

100 105 110 



Leu Ala Tyr Gly Ala Phe Gly Ser Phe Val Leu Cys Trp Phe Phe He 
115 120 125 



Val Ser His Asn Leu Glu Ala Leu Thr Pro Val Asn Leu Asn Lys Ser 
' 130 135 140 



Thr Lys Asn Asp Trp Gly Ala Trp Gin He Glu Thr Ser Ala S&r Trp 
145 150 155 16b 



Gly Asn Ala Phe Trp Ser Phe Phe Ser Gly Gly Leu Asn Leu Gin He 

165 * 170 175 



Glu His His Leu Phe Pro Gly Met Ala His Asn Leu Tyr Pro Lys Met 

180 185 190 
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Val Pro lie lie Lys Asp Glu Cys Ala Lys Ala Gly Val Arg Tyr Thr 
195 200 205 

Gly Tyr Gly Gly Tyr Thr Gly Leu Leu Pro lie Thr Arg Asp Met Phe 
210 215 220 

Ser Tyr Leu His Lys Cys Gly Arg Thr Ala Lys Leu Ala 
225 230 235 

<210> 95 

<211> 1611 

<212> DNA 

<213> Ostreococcus taiiri 

<220> 

<221> CDS 

<222> (1)..(1611) 

<223> Delta-4-Desaturase 

<400> 95 

atg tac etc gga cgc ggc cgt etc gag age ggg acg acg cga ggg atg 48 
Met Tyr Leu Gly Arg Gly Arg Leu Glu Ser Gly Thr Thr Arg Gly Met 
15 10 15 

m 

W 

atg egg acg cac gcg egg cga ceg teg acg aeg teg aat ccg tgc geg 96 
Met Arg Thr His Ala Arg Arg Pro Ser Thr Thr Ser Asn Pro Cys Ala 

20 25 30 • 

egg tea cgc gtg cgt aag aeg aeg gag ega teg etc gcg cga gtg cga 144 
Arg Ser Arg Val Arg Lys Thr Thr Glu Arg Ser Leu Ala Arg Val Arg 
35 40 45 

ega teg acg agt gag aag gga age geg etc gtg etc .gag cga gag age 192 
Arg Ser Thr Ser Glu Lys Gly Ser Ala Leu Val Leu Glu Arg Glu Ser 
50 55 60 

gaa egg gag aag gag gag gga ggg aaa geg cga gcg gag gga ttg ega 240 
Glu Arg Glu Lys Glu Glu Gly Gly Lys Ala Arg Ala Glu Gly Leu Arg 
65 70 75 80 

ttc caa cgc ccg gae gtc gee gcg ccg ggg gga gcg gat ect tgg aac 288 
Phe Gin Arg Pro Asp Val Ala Ala Pro Gly Gly Ala Asp Pro Trp Asn 

85 90 95 

* 

gae gag aag tgg aca aag ace aag tgg acg gta ttc aga gac gtc gcg 336 
Asp Glu Lys Trp Thr Lys Thr Lys Trp Thr Val Phe Arg Asp Val Ala 

100 105 110 

tac gat etc gat ect ttc ttc get cga cac ccc gga gga gac tgg etc 384 
Tyr Asp Leu Asp Pro Phe Phe Ala Arg His Pro Gly Gly Asp Trp Leu 
115 120 125 

ctg aac ttg gee gtg gga cga gac tgc ace gcg etc ate gaa tec tat 432 
Leu Asn Leu Ala Val Gly Arg Asp Cys Thr Ala Leu lie Glu Ser Tyr 
130 135 140 

cac ttg cga eca gag gtg gcg acg get cgt ttc aga atg ctg ccc aaa 480 
His Leu Arg Pro Glu Val Ala Thr Ala Arg Phe Arg Met Leu Pro Lys 
145 150 155 160 



etc gag gat ttt ccc gtc gag gcc gtg ccc aag tec ccg aga ccg aac 528 
Leu Glu Asp Phe Pro Val Glu Ala Val Pro Lys Ser Pro Arg Pro Asn 
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165 170 175 

gat teg ccg tta tac aac aac att cgc aac cga gtc cgc gaa gag etc 576 
Asp Ser Pro Leu Tyr Asn Asn lie Arg Asn Arg Val Arg Glu Glu Leu 

180 185 190 

ttc cca gag gag gga aag aat atg cac aga cag ggc ggc gac cac ggc 624 
Phe Pro Glu Glu Gly Lys Asn Met His Arg Gin Gly Gly Asp His Gly 
195 200 205 

gac ggt gac gat tct ggg ttt cgc cgc ctt ttg ctt atg ccg tgt acc 672 
Asp Gly Asp Asp Ser Gly Phe Arg Arg Leu Leu Leu Met Pro Cys Thr 
210 215 220 

tat tec ctt ccg ggg g'tt cct ttc egg ctg cct cct egg gtc teg egg 720 
Tyr Ser Leu Pro Gly Val Pro Phe Arg Leu Pro Pro Arg Val Ser Arg 
225 230 235 240 

ggg cgt gga ttg gtc tea cga ttc agg cac tgc gcc aac cac ggc gcg 768 
Gly Arg Gly Leu Val Ser Arg Phe Arg His Cys Ala Asn His Gly Ala 

245 250 .255 

atg tct cct teg ccg gcc gtt aac ggc gtc etc ggt ttg acg aac gat 816 
Met Ser Pro Ser Pro Ala Val Asn Gly Val Leu Gly Leu Thr Asn Asp 

260 265 270 

* 

etc ate ggc ggc teg tec ttg atg tgg aga tat cac cac caa gtc age 864 
Leu lie Gly Gly Ser Ser Leu Met Trp Arg Tyr His His Gin Val Ser 
275 . 280 285 . . 

cac cac att eat tgc aac gac aac gee atg gat caa gac gtg tac acg 912 
His His He His Cys Asn Asp Asn Ala Met Asp Gin Asp Val Tyr Thr 
290 295 300 

gcg atg cca tta ttg cgt ttc gac get cgc egg ccc aag tec tgg tac 960 
Ala Met Pro Leu Leu Arg Phe Asp Ala Arg Arg Pro Lys Ser Tzp Tyr 
305 310 ,315 320 

cat cgc ttc cag cag tgg tac atg ttt tta gcg ttc ccg ttg ttg cag 1008 
His Arg Phe Gin Gin Trp Tyr Met Phe Leu Ala Phe Pro Leu Leu Gin 

325 . 330 335 

gtt gcc ttc caa gtc gga gac att gcc gea ctg ttc acg cgt gat acc 1056 
Val Ala Phe Gin Val Gly Asp He Ala Ala Leu Phe Thr Arg Asp Thr 

340 345 350 

gaa ggc get aag ctt cac ggg gcg acg acg tgg gag ctt acc acg gtt 1104 , 

Glu Gly Ala Lys Leu His Gly Ala Thr Thr Trp Glu Leu Thr Thr Val 
355 360 365 

gtc etc ggt aag att gtg cac ttc ggt ctt ttg ttg ggg ccg ttg atg . 1152 
Val Leu Gly Lys He Val His Phe Gly Leu Leu Leu Gly Pro Leu Met 
370 375 380 

aac cac -gcg gtg agt tct gtt ttg ctg ggg ate gtc ggt ttc atg gcg 1200 
Asn His Ala Val Ser Sex Val Leu Leu Gly He Val Gly Phe Met Ala 
385 390 395 400 

tgc caa ggt ata gtt ctg gcg tgc acg ttt get gtg agt cac aat gtc 1248 
Cys Gin Gly He Val Leu Ala Cys Thr Phe Ala. Val Ser His Asn Val 

405 410 415 

gcg gag gcg aag ata cct gag gac acc gga gga gaa gcc tgg gag aga 1296 
Ala Glu Ala Lys He Pro 'Glu Asp Thr Gly Gly Glu Ala Trp Glu Arg 

420 425 430 



gat tgg ggt gtc cag cag ttg gtg act age gcc gac tgg ggt gga aag 1344 
Asp Trp Gly Val Gin Gin Leu Val Thr Ser Ala Asp Trp Gly Gly Lys 
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440 



445 



ata ggt aac ttc ttc acg ggt ggc etc aac ttg caa gtt gag cac cac 
lie Gly Asn Phe Phe Thr Gly Gly Leu Asn Leu Gin Val Glu His His 
450 455 460 



1392 



ttg • ttt ccg gcg att tgc ttc gtc cac tac ccg gac ate gcg aag ate 
Leu Phe Pro Ala lie Cys Phe Val His Tyr Pro Asp lie Ala Lys lie 
465 470 475 480 



1440 



gtg aag gaa gaa gcg gcc aag etc aac ate cet tac gcg tct tac agg 
Val Lys Glu Glu Ala Ala Lys Leu Asn lie Pro Tyr Ala Ser Tyr Arg 

485 490 495 



1488 



act Gtt cot ggt att ttc gtc caa ttc tgg aga ttt atg aag gac atg 
Tiir Leu Pro Gly lie -Phe Val Gin Phe Trp Arg Phe Met Lys Asp Met 

500 505 510 



1536 



ggc acg get gag caa att ggt gaa gtt eca ttg ccg aag att ecc aac 
Gly Thr Ala Glu Gin lie Gly Glu Val Pro Leu Pro Lys He Pro Asn 
515 520 525 



1584 



ccg cag etc gcg ccg aag etc get tag 
Pro Gin Leu Ala Pro Lys Leu Ala 
530 535 



1611 



<210> 96 

<211> 536 

<212> PRT 

<213> Ostreococcus tauri 

<400> 96 

Met Tyr Leu Gly Arg Gly Arg Leu Glu Ser Gly Thr Thr Arg Gly Met 
1 ■ 5 10 15 



Met Arg Thr His Ala Arg Arg Pro Ser Thr Thr 

20 25 



Asn Pro Cys Ala 
30 



Arg Ser Arg Val Arg Lys Thr Thr Glu Arg Ser Leu Ala Arg Val Arg 
35 40 45 



Arg Ser Thr Ser Glu Lys Gly Ser Ala Leu Val Leu Glu Arg Glu Ser 
50 55 60 



Glu Arg Glu Lys Glu Glu Gly Gly Lys Ala Arg Ala Glu Gly Leu Arg 
65 70 75 80 



Phe Gin Arg Pro Asp Val Ala Ala Pro Gly Gly Ala Asp Pro Trp Asn 

85 90 95 



Asp Glu Lys Trp Thr Lys Tlir Lys Trp Thr Val Phe Arg Asp Val Ala 

100 105 110 



Tyr Asp Leu Asp Pro Phe Phe Ala Arg His Pro Gly Gly Asp Trp Leu 
115 120 125 



Leu Asn Leu Ala Val Gly Arg Asp Cys Thr Ala Leu He Glu Ser Tyr 
130 135 140 
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His Leu Arg Pro Glu Val Ala Thr Ala Arg Phe Arg Met Leu Pro Lys 
145 150 155 160 



Leu Glu Asp Phe Pro Val Glu Ala Val Pro Lys Ser Pro Arg Pro Asn 

165 170 175 



Asp Ser Pro Leu Tyr Asn Asn lie Arg Asn Arg Val Arg Glu Glu Leu 

180 185 190 



Phe Pro Glu Glu Gly Lys Asn Met His Arg Gin Gly Gly Asp His Gly 
195 200 205 



Asp Gly Asp Asp Ser Gly Phe Arg Arg Leu Leu Leu Met Pro Cys Thr 
210 215 220 



Tyr Ser Leu Pro Gly Val Pro Phe Arg Leu Pro Pro Arg Val Ser Arg 
225 230 235 240 



Gly Arg Gly Leu Val Ser Arg Phe Arg His Cys Ala Asn His Gly Ala 

245 250 ■ 255 



Met Ser Pro Ser Pro Ala Val Asn Gly Val Leu Gly Leu Thr Asn Asp 

260 265 270 



Leu . lie Gly Gly Ser Ser Leu Met Trp Arg Tyr His His Gin Val . Ser 
275 280 285 



His His lie His Cys Asn Asp Asn Ala Met Asp Gin Asp Val Tyr Thr 
290 295 300 



Ala Met Pro Leu Leu Arg Phe Asp Ala Arg Arg Pro Lys Ser Trp Tyr 
305 310 315 320 



His Arg Phe Gin Gin Tirp Tyr Met Phe Leu Ala Phe Pro Leu Leu Gin 

325 330 335 



Val Ala Phe Gin Val Gly Asp He Ala Ala Leu Phe Thr Arg Asp Thr 

340 345 350 



Glu Gly Ala Lys Leu His Gly Ala Thr Thr Trp Glu Leu Thr Thr Val 
355 360 365 



Val Leu Gly Lys He Val His Phe Gly Leu Leu Leu Gly Pro Leu Met 
370 375 380 



Asn His Ala Val Ser Ser Val Leu Leu Gly He Val Gly Phe Met Ala 
385 . 390^ 3?S 400 



Cys Gin Gly He Val Leu Ala Cys Thr Phe Ala Val Ser His Asn Val 

405 410 415 
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Ala Glu Ala Lys lie Pro Glu Asp Thr Gly Gly Glu Ala Trp Glu Arg 

420 425 430 



Asp Trp Gly Val Gin Gin Leu Val Thr Ser Ala Asp Trp Gly Gly Lys 
435 440 445 



lie Gly Asn Phe Phe Thr Gly Gly Leu Asn Leu Gin Val Glu His His 
450 455 460 



Leu Phe Pro Ala lie Cys Phis* Val His Tyr Pro Asp He Ala Lys He 
465 470 475 480 



Val Lys Glu Glu Ala Ala Lys Leu Asn He Pro Tyr Ala Ser Tyr Arg 

485 490 495 



Thr Leu Pro Gly He Phe Val Gin Phe Trp Arg Phe Met Lys Asp Met 

500 505 510 



Gly Thr Ala Glu Gin He Gly Glu Val Pro Leu Pro Lys He Pro Asn- 
515 520 525 



Pro Gin Leu Ala Pro Lys Leu Ala 
530 535 



<210> 


97 


<211> 


1455 


<212> 


DNA 


<213> 


Thalassiosira pseudonana 


<220> 




<221> 


CDS 


<222> 


(1) . . (1455) 


<223> 


De 1 1 a- 6 -Desa txirase 


<400> 


• 

97 



-atg gga aaa gga gga gac gca gcc gca get acc aag cgt agt gga gca 48 
Met Gly Lys Gly Gly Asp Ala Ala Ala Ala Thr Lys Arg Ser Gly Ala 
1 5 10 . 15 

ttg aaa ttg gcg gag aag ccg cag aag tac act tgg cag gag gtg aag 96 
Leu Lys Leu Ala Glu Lys Pro Gin Lys Tyr Thr Trp Gin Glu Val Lys 

20 25 30 



aag cac ate aec ccc gac gat gee tgg gta gtc cac caa aac aaa gtc 
Lys His He Tlir Pro Asp Asp Ala Trp Val Val His Gin Asn Lys Val 
35 40 45 



144 



tac gac gtc tec aac tg-g tac gac cac ccc ggt gga gcc gtg gtg ttc 192 
Tyr Asp Val Ser Asn Trp Tyr Asp His Pro Gly Gly Ala Val Val Phe 
50 55 60 

acc cac gcc gga gac gac atg aeg gac ate ttc gcc gcc ttc cac gcc 240 
Thr His Ala Gly Asp Asp *Met Thr Asp He Phe Ala Ala Phe His Ala 
65 70 75 80 

caa ggc tct cag gcc atg atg aag aag ttt tac att gga gat ttg att 288 
Gin Gly Ser Gin Ala Met Met Lys Lys Phe Tyr He Gly Asp Leu He 
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85 



90 



95 



ccg gag agt gtg gag cat aag gat caa aga cag ttg gat ttc gag aag 
Pro Glu Ser Val Glu His Lys Asp Gin Arg Gin Leu Asp Phe Glu Lys 

100 105 110 



336 



gga tat cgt gat tta egg gcc aag ctt gtc atg atg ggg atg ttc aag 
Gly Tyr Arg Asp Leu Arg Ala Lys Leu Val Met Met Gly Met Phe Lys 
115 120 125 



384 



teg agt aag atg tat tat gca tae aag tgc teg ttc aat atg tgc atg 
Ser Ser Lys Met Ty^r Tyr Ala Tyr Lys Cys Ser Phe Asn Met Cys Met 
130 135 140 



432 



tgg ttg gtg gcg gtg gcc atg gtg tac tac teg gac agt ttg gca atg 
Trp. Leu Val Ala Val Ala Met Val Tyr Tyr Ser Asp Ser Leu Ala Met 
145 150 155 160 



480 



cac att gga teg get etc ttg ttg gga ttg ttc tgg cag cag tgt gga 
His lie Gly Ser Ala Leu Leu Leu Gly Leu Phe Trp Gin Gin Cys Gly 

165 170 - 175 



528 



tgg ctit gcg cac gac ttt ctt cac cac caa gtc ttt aag caa cga aag 
Trp Leu Ala His Asp Phe Leu His His Gin Val Phe Lys Gin Arg Lys 

180 185 190 



576 



tac gga gat etc gtt gge ate ttt tgg gga gat etc atg cag ggg ttc 
Tyr Gly Asp Leu Val Gly lie Phe Trp Gly Asp Leu Met Gin Gly Phe 
195 200 205. . 



624 



teg atg cag tgg tgg aag aac aag cac aat gge cac cat get gtt cec 
Ser Met Gin Trp Trp Lys Asn Lys His Asn Gly His His Ala Val Pro 
210 215 220 



672 



aac ttg cac aac tct tec ttg gac agt cag gat ggt gat cec gat att 
Asn Leu His Asn Ser Ser Leu Asp Ser Gin Asp Gly Asp Pro Asp lie 
225 230 235 240 



720 



gat acc atg cca etc ctt get tgg agt etc aag cag get cag agt ttc 

Asp Thr Met Pro Leu Leu Ala Trp Ser Leu Lys Gin Ala Gin Ser Phe 

245 250 255 

aga gag ate aat aag gga aag. gac agt ace ttc gtc aag tae get ate 

Arg Glu lie Asn Lys Gly Lys Asp Ser Thr Phe Val Lys Tyr Ala He 

260 265 270 



768 



816 



aaa ttc cag- gca ttc aca tac ttc cec ate etc etc ttg get cgc ate 
Lys Phe Gin Ala Phe Thr Tyr Phe Pro He Leu Leu Leu Ala Arg He 
275 280 285 



864 



tct tgg ttg aat gaa tec ttc aaa act gca ttc gga etc gga get gee. 
Ser Tirp Leu Asn Glu Ser Phe Lys Thr Ala Phe Gly Leu Gly Ala Ala 
290 295 300 

teg gag aat gee aag ttg gag ttg gag aag cgt gga ctt cag tae cca 
Ser Glu Asn Ala Lys Leu Glu Leu Glu Lys Arg Gly Leu Gin Tyr Pro 
305 310 315 320 



912 



960 



ctt ttg gag aag ctt gga ate ace ctt cat tac act tgg atg ttc gtc 
Leu Leu Glu Lys Leu Gly He Thr Leu His Tyr Thr Trp Met Phe Val 

325 330 335 



1008 



etc tct tee gga ttt gga agg tgg tct ctt cca tat tec ate atg ta.t 
Leu Ser Ser Gly Phe Gly Arg Trp Ser Leu Pro Tyr Ser He Met Tyr 

340 345 350 



1056 



ttc ttc act gcc aca tgc tec teg gga ctt ttc etc gca ttg gtc . ttt 
Phe Phe Thr Ala Thr Cys Ser Ser Gly Leu Phe Leu Ala Leu Val Phe 



1104 
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355 360 365 

gga ttg gga cac aac ggt atg tea gtg tac gat gcc acc acc cga cct 1152 
Gly Leu Gly His Asn Gly Met Ser Val Tyr Asp Ala Thr Thr Arg Pro 
370 375 380 

gac ttc tgg caa etc caa gtc acc act aca cgt aac ate att ggt gga 1200 
Asp Phe Trp Gin Leu Gin Val Thr Thr Thr Arg Asn lie lie Gly Gly 
385 390 395 400 

cac ggc att ccc caa ttc ttt gtg gat tgg ttc tgc ggt gga ttg caa 1248 
His Gly lie Pro Gin Phe Phe Val Asp Trp Phe Cys Gly Gly Leu Gin 

405 410 415 

tac caa gtg gat cac cac etc ttc ccc atg atg cct aga aac aat ate .1296 
Tyr Gin Val Asp His His Leu Phe Pro Met Met Pro Arg Asn Asn lie 

420 425 430 

gcg aaa tgc cac aag ctt gtg gag tea ttc tgt aag gag tgg ggt gtg 1344 
Ala Lys Cys His Lys Leu Val Glu Ser Phe Cys Lys Glu Trp Gly Val 
435 440 445 

aag tac cat gag gcc gat atg tgg gat ggt acc gtg gaa gtg ttg caa 1392 
Lys Tyr His Glu Ala Asp Met Trp Asp Gly Thr Val Glu Val Leu Gin 
450 455 460 

cat etc tec aag gtg teg gat gat ttc ctt gtg gag atg gtg aag gat 1440 
His Leu Ser Lys Val Ser Asp Asp Phe Leu Val Glu Met Val Lys Asp 
465 470 475 480 

ttc cct gcc atg taa 1455 
Phe Pro Ala Met 



<210> 98 
<211> 484 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 98 

Met Gly Lys Gly Gly Asp Ala Ala Ala Ala Thr Lys Arg Ser Gly Ala 
15 10 15 



Leu Lys Leu Ala Glu Lys Pro Gin Lys Tyr Thr Trp Gin Glu Val Lys 

20 25 30 



Lys His lie Thr Pro Asp Asp Ala Trp Val Val His Gin Asn Lys Val 
35 40 45 



Tyr Asp Val Ser Asn Trp Tyr Asp His Pro Gly Gly Ala Val Val Phe 
50 55 60 



Thr His Ala Gly. Asp Asp Met Thr Asp lie Phe Ala Ala Phe His Ala 
65 70 75 80 



Gin Gly Ser Gin Ala Met Met Lys Lys Phe Tyr lie Gly Asp Leu lie 

85 90 95 



Pro Glu Ser Val Glu His Lys Asp Gin Arg Gin Leu Asp Phe Glu Lys 

100 105 110 
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Gly Tyr Arg Asp Leu Arg Ala Lys Leu Val Met Met Gly Met Phe Lys 
115 120 125 



Ser Ser Lys Met Tyr Tyr Ala Tyr Lys Cys Ser Phe Asn Met Cys Met 
130 135 140 



Trp Leu Val Ala Val Ala Met Val Tyr Tyr Ser Asp Ser Leu Ala Met 
145 150 155 160 



His lie Gly Ser Ala Leu Leu Leu Gly Leu Phe Trp Gin Gin Cys Gly 

165 170 175. 



Trp Leu Ala His Asp Phe Leu His His Gin Val Phe Lys Gin Arg Lys 

180 185 190 



Tyr Gly Asp Leu Val Gly lie Phe Trp Gly Asp Leu Met Gin Gly Phe 
195 200 205 



Ser Met Gin Trp Trp Lys Asn Lys His Asn Gly His His Ala Val Pro 
210 215 220 



Asn Leu His Asn Ser Ser Leu Asp Ser Gin Asp Gly . Asp Pro Asp lie 
225 230 235 240 



Asp Thr Met Pro Leu Leu Ala Trp Ser Leu Lys Gin Ala Gin Ser Phe 

245 250 255 



Arg Glu lie Asn Lys Gly Lys Asp Ser Thr Phe Val Lys Tyr Ala lie 

260 265 270 



Lys Phe Gin Ala Phe Thr Tyr Phe Pro He Leu Leu Leu Ala Arg He 
275 280 285 



Ser Trp Leu Asn Glu Ser . Phe Lys Thr Ala Phe Gly Leu Gly Ala Ala 
290 295 300 



Ser Glu Asn Ala Lys Leu Glu Leu Glu Lys Arg Gly Leu Gin Tyr Pro 
305 310 315 320 



Leu Leu Glu Lys Leu Gly He Thr Leu His Tyr Thr Trp Met Phe Val 

325 330 335 



Leu Ser Ser Gly Phe Gly Arg Trp Ser Leu Pro Tyr Ser He Met Tyr 

340 345 350 



Phe Phe Thr Ala Thr Cys Ser Ser Gly Leu Phe Leu Ala Leu Val Phe 
355 * 360 365 



Gly Leu Gly His Asn Gly Met Ser Val Tyr Asp Ala Thr Thr Arg Pro 
370 375 380 
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Asp Phe Trp Gin Leu Gin Val Thr Thr Thr Arg Asn He He Gly Gly 
385 390 395 400 



His Gly He Pro Gin Phe Phe Val Asp Trp Phe Cys Gly Gly Leu Gin 

405 410 415 



Tyr Gin Val Asp His His Leu Phe Pro Met Met Pro Arg Asn Asn He 

420 425 430. 



Ala Lys Cys His Lys Leu Val Glu Ser Phe Cys Lys Glu Tirp Gly Val 
435 440 445 



Lys Tyr His Glu Ala Asp Met Trp Asp Gly Thr Val Glu Val Leu Gin 
450 455 460 



His Leu Ser Lys Val Ser Asp Asp Phe Leu Val Glu Met Val Lys Asp 
465 470 475 480 



Phe Pro Ala Met 



<210> 99 

<211> 1431 

<212> DNA 

<213> Thalassiosira pseudonana 

<220> 

<221> CDS 

<222> (1),.{1431) 

<223> Delta-5-Desaturase 



<400> 99 

atg ccc ccc aac gcc gat ate tec cgc ate cgc aac cgc ate ece acc 
Met Pro Pro Asn Ala Asp He Ser Arg He Arg Asn Arg He Pro Thr 
15 10 15 

aaa aca ggt acc gtt gcc tct gcc gac aac aac gac ccc gcc acc caa 
Lys Thr Gly Thr Val Ala Ser Ala Asp Asn Asn Asp Pro Ala Thr Gin 

20 25 30 

tec gtc cga acc etc aaa tct etc aag ggc aac gag gtc gtc ate aac 
Ser Val Arg Thr Leu Lys Ser Leu Lys Gly Asn Glu Val Val He Asn 
35 40 45 

ggc aca att tat gac att get gac ttt gtc cat cet gga gga gag gtt 
Gly Thr He Tyr Asp He Ala Asp Phe Val His Pro Gly Gly Glu Val 
50 55 60 

gtc aag ttc ttt ggt ggg aat gat gtt act att cag tat aat atg att 
Val Lys Phe Phe Gly Gly Asn Asp Val Thr He Gin Tyr Asn Met He 
65 70 75 80 

eat ceg tat cat acg ggg aaa cat ctg gag aag atg aag get gtt gga 
His Pro Tyr His Thr Gly 'Lys His Leu Glu Lys Met Lys Ala Val Gly 

85 90 95 



48 



96 



144 



192 



240 



288 



aag gtt gta gat tgg cag teg gac tac aag ttc gac acc ccc ttt geia 336 
Lys Val Val Asp Trp Gin Ser Asp Tyr Lys Phe Asp Thr Pro Phe Glu 
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100 . 105 110 

cga gag ate aaa tea gaa gtg ttc aag ate gta cgt cgc ggg cgt gag 384 
Arg Glu lie Lys Ser Glu Val Phe Lys lie Val Arg Arg Gly Arg Glu 
115 120 125 

ttc ggc aca aca ggc tac ttc etc cgt gee ttt ttc tac ate get etc 432. 
Phe Gly Thr Thr Gly Tyx Phe Leu Arg Ala Phe Phe Tyr lie Ala Leu 
130 135 140 

ttc ttc acc atg caa tac act ttc gee aca tgc acc ace ttc acc ace 480 
Phe Phe Thr Met Gin Tyr Thr Phe Ala Thr Cys Thr Thr Phe Thr Thr 
145 150 155 160 

tac gat cac tgg tat cag agt ggt gta ttc ate gca att gtg ttt ggt . 528 
Tyr Asp His Trp Tyr Gin Ser Gly Val Phe lie -Ala lie Val Phe Gly 

165 170 175 

att tea cag gca ttc att ggg ttg aat gtc cag cac gat gcc aat cac 576. 
He Ser Gin Ala Phe lie Gly Leu Asn Val Gin His Asp Ala Asn His 

180 185 190 

gga get gcc agt aag cgt ccc tgg gtg aat gac ttg ttg gga ttt gga 624 
Gly Ala Ala Ser Lys Arg Pro Trp Val Asn Asp Leu Leu Gly Phe Gly 
195 200 205 

aeg gat ttg att gga tct aac aaa tgg aiat tgg atg gca cag cat tgg 672 
Thr Asp Leu lie Gly Ser Asn Lys Trp Asn Trp Met Ala Gin His Trp 
210 215 220 

act cat cac get tac act aac cat agt gag aag gat ccc gat age ttc 720 
Thr His His Ala Tyr Thr Asn His Ser Glu Lys Asp Pro Asp Ser Phe 
225 230 235 240 

age teg gaa cct atg ttt gca ttc aat gac tat ccc att gga cac ccg 768 
Ser Ser Glu Pro Met Phe Ala Phe Asn Asp Tyr Pro He Gly His Pro 

245 250 255 

aag aga aag tgg tgg cat agg ttc .cag gga ggg tac ttc etc ttc atg 816 
Lys Arg Lys Trp Trp His Arg Phe Gin Gly Gly Tyr Phe Leu Phe Met 

260 265 270 

ett gga ctt tac tgg etc teg act gta ttc aat ccg caa ttc att gat 864 
Leu Gly Leu Tyr Trp Leu Ser Thr Val Phe Asn Pro Gin Phe He Asp 
275 280 . 285 

. ctt cgt caa cgt ggg get cag tac gtc gga att caa atg gag aat gat 912 
Leu Arg Gin Arg Gly Ala Gin Tyr Val Gly He Gin Met Glu Asn Asp 
290 . 295 300 

ttc att gtc aag agg agg aag tac gcc gtt gca ttg agg atg atg tac 960 
Phe He Val Lys Arg Arg Lys Tyr Ala Val Ala Leu Arg Met Met Tyr 
305 310 315 320 

att tac ttg aac att gtc age ccc ttc atg aac aat ggt ttg age tgg 1008 
He Tyr Leu Asn He Val Ser Pro Phe Met Asn Asn Gly Leu Ser Trp 

325 330 335 

tct ace ttt gga. ate ate atg ttg atg gga ate age gag agt etc act 1056 
. Ser Thr Phe Gly He He Met Leu Met Gly He Ser Glu Ser Leu Thr 

340 345 350 

« 

etc agt gtg etc ttc teg ttg tct cac aac ttc ate aat teg gat cgt 1104 
Leu Ser Val Leu Phe Ser Leu Ser His Asn Phe He Asn Ser Asp Arg 

355 360 365 . . 



gat cct aeg get gac ttc aaa aag acc gga gaa caa gtg tgc tgg ttc 1152 
Asp Pro Thr Ala Asp Phe Lys Lys Thr Gly Glu Gin Val Cys Trp Phe 
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157 



375 



380 



aag teg cag gtg gag act teg tct acc tat ggg ggt ttt att tec gga 
Lys Ser Gin Val Glu Thr Ser Ser Thr Tyr Gly Gly Phe He Ser Gly 
385 390 395 400 

tgt ctt acg gga gga etc aac ttt cag gtg gaa cat cat etc ttt eee 
Cys Leu Thr Gly Gly Leu Asn Phe Gin Val Glu His His Leu Phe Pro 

405 410 415 

cgt atg age agt get tgg tat cet tac att gca cet acg gtt cgt gag 
Arg Met Ser Ser Ala Trp Tyr Pro Tyr He Ala Pro Thr Val Arg Glu 

420 425 430 

gtt tgc aag aag eac ggg gtg aac tac get tat tat cet tgg att ggg 
val Cys Lys Lys His Gly Val Asn Tyr Ala Tyr Tyr Pro Trp He Gly 
435 440 445 

eag aat ttg gta tea aca ttc aaa tac atg cat cge get ggt agt gga 
Gin Asn Leu Val Ser Thr Phe Lys Tyr Met His Arg Ala Gly Ser Gly 
450 455 460 

gee aac tgg gag etc aag eeg ttg tct gga agt gee taa 
Ala Asn Trp Glu Leu Lys Pro Leu Ser Gly Ser Ala 



465 



470 



475 



1200 



1248 



1296 



1344 



1392 



1431 



<210> 100 
<211> 476 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 100 

Met Pro Pro Asn Ala Asp He Ser Arg He Arg Asn Arg He Pro Thr 
15 10 15 

Lys Thr Gly Thr Val Ala Ser Ala Asp Asn Asn Asp Pro Ala Thr Gin 

20 25 30 

Ser Val Arg Thr Leu Lys Ser Leu Lys Gly Asn Glu Val Val He Asn 
35 40 45 

Gly Thr He Tyr Asp He Ala Asp Phe Val His Pro Gly Gly Glu Val 
50 55 60 

Val Lys Phe Phe Gly Gly Asn Asp Val Thr He Gin Tyr Asn Met He 
65 70 75 80 

His Pro Tyr His Thr Gly Lys His Leu Glu Lys Met Lys Ala Val Gly 

85 90 

Lys Val Val Asp Trp Gin Ser Asp Tyr Lys Phe Asp Thr Pro Phe Glu 

100 105 110 



Arg Glu He Lys Ser Glu Val Phe Lys He Val Arg Arg Gly Arg Glu 
115 • 120 125 



Phe Gly Thr Thr Gly Tyr Phe Leu Arg Ala Phe Phe Tyr He Ala Leu 
130 135 140 
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Phe Phe Thr Met Gin Tyr Thr Phe Ala Thr Cys Thr Thr Phe Thr Thr 
145 150 155 ISO 



Tyr Asp His Trp Tyr Gin Ser Gly Val Phe lie Ala lie Val Phe Gly 

165 170 175 



He Ser Gin Ala Phe He Gly Leu Asn Val Gin His Asp Ala Asn His 

180 185 190 



Gly Ala Ala Ser Lys Arg Pro Trp Val Asn Asp Leu Leu Gly Phe Gly 
195 200 205 



Thr Asp Leu He Gly Ser Asn Lys Tip Asn Trp Met Ala Gin His Trp 
210 215 220 



Thr His His Ala Tyr Thr Asn His Ser Glu Lys Asp Pro Asp Ser Phe 
225 230 235 240 



Ser Ser Glu Pro Met Phe Ala Phe Asn Asp Tyr Pro He Gly His Pro 

245 250 255 



Lys Arg Lys Trp Trp His Arg Phe Gin Gly Gly Tyr Phe Leu Phe Met 

260 265 270 



Leu Gly Leu Tyr Trp Leu Ser Thr Val Phe Asn Pro Gin Phe He Asp 
275 280 285 



Leu Arg Gin Arg Gly Ala Gin Tyr Val Gly He Gin Met Glu Asn Asp 
290 295 300 



Phe He Val Lys Arg Arg Lys Tyr Ala Val Ala Leu Arg Met Met Tyr 
305 310 315 320 



He Tyr Leu Asn He Val Ser Pro Phe Met Asn Asn Gly Leu Ser Trp 

325 330 335 



Ser Thr Phe Gly He He Met Leu Met Gly He Ser Glu Ser Leu Thr 

340 345 350 



Leu Ser Val Leu Phe Ser Leu Ser His Asn Phe He Asn Ser Asp Arg 
355 360 " 365 



Asp Pro Thr Ala Asp Phe Lys Lys Thr Gly Glu Gin Val Cys T2:p Phe 
370 375 380 



Lys Ser Gin Val Glu Thr Ser Ser Thr Tyr Gly Gly Phe He Ser Gly 
385 390* 395 400 



Cys Leu Thr Gly Gly Leu Asn Phe Gin Val Glu His His Leu Phe Pro 

405 410 415 
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Arg Met Ser Ser Ala Trp Tyr Pro Tyr lie Ala Pro Thr Val Arg Glu 

420 425 430 



Val Cys hys Lys His Gly Val Asn Tyr Ala Tyr Tyr Pro Trp lie Gly 
435 440 445 



Gin Asn Leu Val Ser Tlir Phe Lys Tyr Met His Arg Ala Gly Ser Gly 
450 455 460 



Ala Asn Trp Glu Leu Lys Pro Leu Ser Gly Ser Ala 
465 470 475 



<210> 


101 


<211> 


1449 


<212> 


DNA 


<213> 


Thalassiosira pseudonana 


<220> 




<221> 


CDS 


<222> 


(1) . . (1449) 


<223> 


Del ta-5 -Desatxir ase 


<400> 


» 

101 



atg oca ccc aac gee gag gtc aaa aac etc cgt tea cgt tec ate eca 48 

Met Pro Pro Asn Ala Glu Val Lys Asn Leu Arg Ser Arg Ser He Pro 

15 10 15 

acg aag aag tec agt tea teg tea tee ace geg aac gae gat ccg get 96 

Thr Lys Lys Ser Ser Ser Ser Ser Ser Thr Ala Asn Asp Asp Pro Ala 

20 25 30 

ace caa tec ace tea cet gtg aac ega ace etc aag tet ttg aat gga 144 

Thr Gin Ser Thr Ser Pro Val Asn Arg Thr Leu Lys Ser Leu Asn Gly 
35 40 * 45 

aac gaa ata get att gae ggt gtc ate tat gat att gat ggc ttt gtc 192 

Asn Glu He Ala He Asp Gly Val He Tyr Asp He Asp Gly Phe Val 
50 55 60 

eat ect gga- gga gag gtt att age ttc ttt gga ggc eiac gat gtg act 240 

His Pro Gly Gly Glu Val He Ser Phe Phe Gly Gly Asn Asp Val Thr 
65 70 75 80 

gta cag tac aaa atg att cat ccg tat cat aat agt aag cat etc gag 288 

Val Gin Tyr Lys Met He His Pro Tyr His Asn Ser Lys His Leu Glu 

85 90 ^5 

aag atg aga gee gtt gga aag att gca gae tac tec aca gag tac aag 336 

Lys Met Arg Ala Val Gly Lys He Ala Asp Tyr Ser Thr Glu Tyr Lys 

100 105 110 

ttc gae aca ccc ttt gaa ega gag ate aaa tec gaa gtg ttc aaa ate 384 

Phe Asp Thr Pro Phe Glu Arg Glu He Lys Ser Glu Val Phe Lys He 
115 120 125 . 

gtc cgt ega gga cgt gaa ttc ggt aca aca gga tat ttc etc cgt gee 432 

Val Arg Arg Gly Arg Glu * Phe Gly Thr Thr Gly Tyr Phe Leu Arg Ala 
130 135 140 



ttc ttc tac att get etc ttc ttc ace atg caa tac ace ttc gee aca 480 
Phe Phe Tyr He Ala Leu Phe Phe Thr Met Gin Tyr Thr Phe Ala Thr 
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145 150 155 160 

tgc act acc ttc acc acc tac gat cat tgg tat caia agt ggt gta ttc 528 
Cys Thr Thr Phe Thr Thr Tyr Asp His Trp Tyr Gin Ser Gly Val Phe 

165 170 175 

ate gcc att gtg ttt ggt ate tea caa get ttc att ggg ttg aat gta 576 
He Ala He Val Phe Gly He Ser Gin Ala Phe He Gly Leu Asn Val 

180 185 . • 190 

caa cat gat gcc aat cac gga get get age aaa cga cct tgg gtg aat. 624 
Gin His Asp Ala Asn His Gly Ala Ala Ser Lys Arg Pro Trp Val Asn 
195 200 205 

gat etc ctt gga tct gga get gat etc ate ggt gga tgc aaa tgg aac - 672 
Asp Leu Leu Gly Ser Gly Ala Asp Leu He Gly Gly Cys Lys Trp Asn 
210 215 220 

tgg ttg get cag eat tgg act cat cat geg tat ace aat cac get gat 720 
Trp Leu Ala Gin His Tirp Thr His His Ala Tyr Thr Asn His Ala Asp 
225 230 235 240 

aaa gat cct gat age ttt agt tec gag ceg gtc ttc aac ttt aac gat 768 
Lys Asp Pro Asp Ser Phe Ser Ser Glu Pro Val Phe Asn Phe Asn Asp 

245 250 255 

tat ccc att ggt cac ccc aaa aga aag tgg tgg cat agg ttc caa ggg 816 
Tyr Pro He Gly His Pro Lys Arg Lys Trp Trp His Arg Phe Gin Gly 

260 265 270 

etc tac ttc eta ate atg ctg agt ttc tat tgg gta teg atg gta ttc 864 
Leu Tyr Phe Leu He Met Leu Ser Phe Tyr Trp Val Ser Met Val Phe 
275 280 285 

aac cca caa gtt ate gae etc cgt cat get gga get gcc tac gtt gga 912 
Asn Pro Gin Val He Asp Leu Arg His Ala Gly Ala Ala Tyr Val Gly 
290 295 300 

ttt cag atg gag aac gac ttt ate gtc aaa egg aga aag tat gea atg 960 
Phe Gin Met Glu Asn Asp Phe He Val Lys Arg Arg Lys Tyr Ala Met 
305 310 315 320 

gea ctt cgt gca atg tac ttc tat ttc aac ate tat tgt ceg att gtc 1008 
Ala Leu Arg Ala Met Tyr Phe Tyr Phe Asn He Tyr Cys Pro He Val 

325 330 335 

aac aat gga ttg act tgg teg aca gtt gga ate ate etc tta atg gga 1056 
Asn Asn Gly Lieu Thr Trp Ser Thr Val Gly He He Leu Leu Met Gly 

340 345 350 

gtt age gaa age ttc atg etc tec ggt eta ttc gta etc tea cac aac 1104 
Val Ser Glu Ser Phe Met Leu Ser Gly Leu Phe Val Leu Ser His Asn 
355 360 365 

ttt gaa aat tee gaa cgt gat cct acc tct gag tat cgc aag act ggt 1152 
Phe Glu Asn Ser Glu Arg Asp Pro Thr Ser Glu Tyr Arg Lys Thr Gly 
370 375 380 

gag caa gta tgt tgg ttc aag tct caa gtg gag act tct tct acc tac 1200 
Glu Gin Val Cys Trp Phe Lys Ser Gin Val Glu Thr Ser Ser Thr Tyr 
385 390 395 400 

gga ggt ate gtt get ggg tgt etc act ggt gga etc aac ttt caa gtg 1248 
Gly Gly He Val Ala Gly Cys Leu Thr Gly Gly Leu Asn Phe Gin Val 

405 410 415 



gag cat cat ttg ttc ceg agg atg age agt get tgg tat cct ttc ate 
Glu His His Leu Phe Pro Arg Met Ser Ser Ala Trp Tyr Pro Phe He 



1296 
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161 



420 



425 



430 



gcg ccg aag gtt aga gag att tgt aag aag cat gga gtt aga tac get 
Ala Pro Lys Val Arg Glu lie Cys Lys Lys His Gly Val Arg Tyr Ala 
435 440 445 



1344 



tac tat ccg tac ate tgg cag aac ttg cat tct acc gtg agt tac atg 
Tyr Tyr Pro Tyr lie Trp Gin Asn Leu His Ser Thr Val Ser Tyr Met 
450 455 460 



1392 



cat ggg acg gga acg gga get aga tgg gag ctt cag ccg ttg tct gga 
His Gly Thr Gly Thx Gly Ala Arg Trp Glu Leu Gin Pro Leu Ser Gly 
465 470 475 480 



1440 



agg gcg tag 
Arg Ala 



1449 



<210> 102 
<211> 482 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 102 

Met Pro Pro Asn Ala Glu Val Lys Asn Leu Arg Ser Arg Ser lie Pro 
15 10 15 



Thr Lys Lys Ser Ser Ser Ser Ser Ser Thr Ala Asn Asp Asp Pro Ala 

20 25 30 



Thr Gin Ser Thr Ser Pro Val Asn Arg Thr Leu Lys Ser Leu Asn Gly 
35 40 45 



Asn Glu He Ala He Asp Gly Val He Tyr Asp He Asp Gly Phe Val 
50 55 60 



His Pro Gly Gly Glu Val He Ser Phe Phe Gly Gly Asn Asp Val Thr 
65 70 75 80 



Val .Gin Tyr Lys Met He His Pro Tyr His Asn Ser Lys His Leu Glu 

85 90 95 



Lys Met Arg Ala Val Gly Lys He Ala Asp Tyr Ser Thr Glu Tyr Lys 

100 105 110 



Phe Asp Thr Pro Phe Glu Arg Glu He. Lys Ser Glu Val Phe Lys He 
115 120 125 



Val Arg Arg Gly Arg Glu Phe Gly Thr Thr Gly Tyr Phe Leu Arg Ala 
130 135 140 



Phe Phe Tyr He Ala Leu Phe Phe Thr Met Gin Tyr Thr Phe Ala Thr 
145 150 ' 155 160 



Cys Thr Thr Phe Thr Thr Tyr Asp His Trp Tyr Gin Ser Gly Val Phe 

165 170 175 
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He Ala He Vai Phe Gly He Ser Gin Ala Phe He Gly Leu Asn Val 

180 185 190 



Gin His Asp Ala Asn His Gly Ala Ala Ser Lys Arg Pro Trp Val Asn 
195 200 205 



Asp Leu Leu Gly Ser Gly Ala Asp Leu He Gly Gly Cys Lys Trp Asn 
210 215 220 



Trp Leu Ala Gin His Trp Thr His His Ala Tyr Thr Asn His Ala Asp 
225 230 235 240 



Lys Asp Pro Asp Ser Phe Ser Ser Glu Pro Val Phe Asn Phe Asn Asp 

245 250 255 



Tyr Pro He Gly His Pro Lys Arg Lys Trp Trp His Arg Phe Gin Gly 

260 ' 265 270 



Leu Tyr Phe Leu He Met Leu Ser Phe Tyr Trp Val Ser Met Val Phe 
275 280 285 



Asn Pro Gin Val He Asp Leu Arg His Ala Gly Ala Ala Tyr Val Gly 
290 295 300 



Phe Gin Met Glu Asn Asp Phe He Val Lys Arg Arg Lys Tyr Ala Met 
305 310 315 320 



Ala Leu Arg Ala Met Tyr Phe Tyr Phe Asn He Tyr Cys Pro He Val 

325 330 335 



Asn Asn Gly Leu thr Trp Ser Thr Val Gly He He Leu Leu Met Gly 

340 345 350 



Val Ser Glu Ser Phe Met Leu Ser Gly Leu Phe Val Leu Ser His Asn 
355 360 365 



Phe Glu Asn Ser Glu Arg Asp Pro Thr Ser Glu Tyr Arg Lys Thr Gly. 
370 375 . 380 



Glu Gin Val Cys Trp Phe Lys Ser Gin Val Glu Thr Ser Ser Thr Tyr 
385 390 '395 400 



Gly Gly He Val Ala Gly Cys Leu Thr Gly Gly Leu Asn Phe Gin Val 

405 410 415 



Glu His His Leu Phe Pro Arg Met Ser Ser Ala Trp Tyr Pro Phe He 

420 * 425 430 



Ala Pro Lys Val Arg Glu lie Cys Lys Lys His Gly Val Arg Tyr Ala 
435 440 445 
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Tyr Tyr Pro Tyr lie Trp Gin Asn lieu His Ser Thr Val Ser Tyr Met 
450 455 460 



His Gly Thr Gly Thr Gly Ala Arg Trp Glu Leu Gin Pro Leu Ser Gly 
465 470 475 480 



Arg Ala 



<210> 


103 


<211> 


1512 


<212> 


ONA 


<213> 


Thalassiosira pseudoneuia 


<220> 




<221> 


CDS 


<222> 


(1) . . (1512) 


<223> 


Del ta-4 -Desaturase 



<400> 103 
atg tgc aac 
Ket Cys Asn 
1 

teg aag ccc 
Ser Lys Pro 



etc gcc caa 
Leu Ala Gin 
35 

act ccc gcc 
Thr Pro Ala 
50 



ggc aac etc 
Gly Asn Leu 
5 

cag cag caa 
Gin Gin Gin 
20 

cac aac acg 
His Asn Thr 



acc gac cca 
Thr Asp Pro 



cca gca tec 
Pro Ala Ser 



eat gag cat 
His Glu His 
25 ' 

ccc aaa tea 
Pro Lys Ser 
40 

tec cac tec 
Ser His Ser 
55 



ace gca cag 
Thr Ala Gin 
10 

cgc ace ate 
Arg Thr He 



gca tgg tgt 
Ala Trp Cys 



aac aac aaa 
Asn Asn Lys 
60 



etc aag tee 
Leu Lys Ser 
15 

tec aag tee 
Ser Lys Ser 
30 

gcc gtc cac 
Ala Val His 
45 

caa cac gca 
Gin His Ala 



ace 48 
Thr 



gag 96 
Glu 



tec 144 
Ser 



cac 192 
His 



eta gtc etc gac att ace gac ttt ^eg 
Leu Val Leu Asp Xle Thr Asp Phe Ala 
65 70 

etc ate, etc- etc get tee ggc aaa gac 
Leu Xle Leu Leu Ala Ser Gly Lys Asp 

85 

tac cat cca cgt gga gtt ccg acg tct 
Tyr His Pro Arg Gly Val Pro Thr Ser 

100 105 



tee cgc eat cca ggg gga gac 240 
Ser Arg His Pro Gly Gly Asp 
75 80 

gee teg gtg ctg ttt gaa aca 288 
Ala Ser Val Leu Phe Glu Thr 
90 95 

etc att caa aag ctg cag att 336 
Leu He Gin Lys Leu Gin He 

110 



gga gtg atg gag gag gag gcg ttt egg gat teg ttt tac agt tgg act 384 
Gly Val Met Glu Glu Glu Ala Phe Arg Asp Ser Phe Tyr Ser Trp Thr 
115 120 125 

gat tet gac ttt tat act gtg ttg aag agg agg gtt gtg gag egg ttg 432 
Asp Ser Asp Phe Tyr Thr Val Leu Lys Arg Arg Val Val Glu Arg Leu 
130 135 140 

gag gag agg ggg ttg gac agg agg gga teg aaa gag att tgg ate aag 480 
Glu Glu Arg Gly Leu Asp* Arg Arg Gly Ser Lys Glu He Trp He Lys 
145 ISO 155 160 

get ttg ttc ttg ttg gtt gga ttt tgg tac tgt ttg tac aag atg tat 528 
Ala Leu Phe Leu Leu Val Gly Phe Trp Tyr Cys Leu Tyr Lys Met Tyr 
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165 170 175 

act acg teg g:at ate gat cag tac ggt att gcc att gcc tat tct att 576 
Thr Thr Ser Asp He Asp Gin Tyr Gly He Ala He Ala Tyr Ser He 

180 185 190 



gga atg gga acc ttt gcg gca ttc ate ggc acg tgt att eaa cac gat 
Gly Met Gly Thr Phe Ala Ala Phe He Gly Thr Cys He Gin His Asp 
195 200 * 205 

gga aat cac ggt gca ttc get cag aac aag tta etc aac aag ttg get 
Gly Asn His Gly Ala Phe Ala Gin Asn Lys Leu Leu Asn Lys Leu Ala 
210 215 220 

ggg tgg aeg ttg gat atg att ggt gcg agt gcg ttt acg tgg gag ett 
Gly Trp Thr Leu Asp Met He Gly Ala Ser Ala Phe Thr Trp Glu Leu 
225 230 235 240 

cag cac atg ctg ggg cat eat cca tat aeg, aat gtg ttg gat ggg gtg 
Gin His Met Leu Gly His His Pro Tyr Thr Asn Val Leu Asp Gly. Val 

245 250 .255 

gag gag gag agg aag gag agg ggg gag gat gtt get ttg gaa gaa aag 
Glu Glu Glu Arg Lys Glu Arg Gly Glu Asp Val Ala Leu Glu Glu Lys 

260 265 270 

gat cag gat ttt gaa gtt gee aca tec gga cga tta tat cat att gat 
Asp Gin Asp Phe Glu Val Ala Thr Ser Gly Arg Leu Tyr His He Asp 
275 . 280 285 

gcc aat gta egt tat ggt teg gta tgg aat gte atg. agg ttt tgg get 
Ala Asn Val Arg Tyr Gly Ser Val Trp Asn Val Met Arg Phe Trp Ala 
290 295 300 

m 

atg aag gtc att acg atg gga tat atg atg gga tta cca ate tac ttt 
Met Lys Val He Thr Met Gly Tyr Met Met Gly Leu Pro He Tyr Phe 
305 310 .315 320 

cat gga gta ctg agg gga gtt gga ttg ttt gtt att ggg cat ttg gcg 
His Gly Val Leu Arg Gly. Val Gly Leu Phe Val He Gly His Leu Ala 

325 330 335 

tgt gga gag ttg ttg gcg aeg atg ttt att gtg aat cac gtc att gag 
Cys Gly Glu Leu Leu Ala Thr Met Phe He Val Asn His Val He Glu 

340 345 350 



atg gta aag act egc gag gag gca ttg aaa age aac age aat aac aac 
Met Val Lys Thr Arg Glu Glu Ala Leu Lys Ser Asn Ser Asn Asn Asn 
385 390 395 400 

fiiag aag aag gga gag aag aac teg gta cca tee gtt cca ttc aac gae 
Lys Lys Lys Gly Glu Lys Asn Ser Val Pro Ser . Val Pro Phe Asn. Asp 

405 410 415 

tgg gca gca gtc eaa tgc cag acc tec gtg aat tgg tct cca ggc tea 
Trp Ala Ala Val Gin Cys Gin Thr Ser Val Asn Trp Ser Pro Gly Ser 

420 425 430 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



ggt gtg agt tat gga acg aag gat ttg gtt ggt ggt gcg agt cat gta 1104 
Gly Val Ser Tyr Gly Thr Lys Asp Leu Val Gly Gly Ala Ser His Val 
355 360 365 

gat gag aag aag att gtc aag cca acg act gta ttg gga gat aca cca 1152 
Asp Glu Lys Lys He Val Lys Pro Thr Thr Val Leu Gly Asp Thr Pro 
370 375 380 



1200 



1248 



1296 



tgg ttc tgg aat cac ttt tct ggg gga etc tct cat cag att gag. cat 
Trp Phe Trp Asn His Phe Ser Gly Gly Leu Ser His Gin He Glu His 



1344 
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435 440 445 

cac ttg ttc ccc age att tgt cat aca aac tac tgt cat ate cag gat 1392 
His Leu Phe Pro Ser He Cys His Thr Asn Tyr Cys His He Glix Asp 
450 455 460 

gtt gtg gag agt acg tgt get gag tac gga gtt eeg tat cag agt gag 1440 
Val Val Glu Ser Thr Cys Ala Glu Tyr Gly Val Pro Tyr Gin Ser Glu 
465 470 475 480 

agt aat ttg ttt gtt get tat gga aag atg att agt cat ttg aag ttt 1488 
Ser Asn Leu Phe Val Ala Tyr Gly Lys Met He Ser His Leu Lys Phe 

485 490 495 

ttg ggt aaa gee aag tgt gag tag 1512 
Leu Gly Lys Ala Lys Cys Glu 

500 

<210> 104 
<211> 503 
<212> PRT 

<213> Thalassiosira pseudoncm.a 
<400> 104 

Met Cys Asn Gly Asn Leu Pro Ala Ser Thr Ala Gin Leu Lys Ser Thr 
1 5 10 15 

Ser Lys Pro Gin Gin Gin His Glu His Arg Thr He Ser Lys Ser Glu 

20 25 30 

Leu Ala Gin His Asn Thr Pro Lys Ser Ala Trp Cys Ala Val His Ser 
35 40 45 

Thr Pro Ala Thr Asp Pro Ser His Ser Asn Asn Lys Gin His Ala His 
SO 55. 60 

Leu Val Leu Asp He Thr Asp Phe Ala Ser Arg His Pro Gly Gly Asp 
65 70 75 80 

Leu He Leu Leu Ala Ser Gly Lys Asp Ala Ser Val Leu Phe Glu Thr 

85 90 95 

Tyr His Pro Arg Gly Val Pro Thr Ser Leu He Gin Lys Leu Gin He 

100 105 110 

Gly Val Met Glu Glu Glu Ala Phe Arg Asp Ser Phe Tyr Ser Trp Thr 
115 120 125 

Asp Ser Asp Phe Tyr Thr Val Leu Lys Arg Arg Val Val Glu Arg Leu 
130 135 140 

Glu Glu Arg Gly Leu Asp Arg Arg Gly Ser Lys Glu He Trp He Lys 
145 150^ 155 160 



Ala Leu Phe Leu Leu Val Gly Phe Trp Tyr Cys Leu Tyr Lys Met Tyr 

165 170 175 
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Thr Tlir Ser Asp lie Asp Gin Tyr Gly lie Ala lie Ala Tyr Ser He 

180 185 190 



Gly Met Gly Thr Phe Ala Ala Phe He Gly Thr Cys He Gin His Asp 
195 200 205 



Gly Asn His Gly Ala Phe Ala Gin Asn Lys Leu Leu Asn Lys Leu Ala 
210 215 220 



Gly Trp Thr Leu Asp Met He Gly Ala Ser Ala Phe Thr Trp Glu Leu 
225 230 235 .240 



Gin His Met Leu Gly His His Pro Tyr Thr Asn Val Leu Asp Gly Val 

245 250 ■ ' 255 



Glu Glu Glu Arg Lys Glu Arg Gly Glu Asp. Val Ala Leu Glu Glu Lys 

260 265 270 



Asp Gin Asp Phe Glu Val Ala Thr Ser Gly Arg Leu Tyr His He Asp 
275 .280 285 



Ala Asn Val Arg Tyr Gly Ser Val Trp Asn Val Met Arg Phe Trp Ala 
290 295 300 



Met Lys Val He Thr Met Gly Tyr Met Met Gly Leu Pro He Tyr Phe 
305 310 315 320 



His Gly Val Leu Arg Gly Val Gly Leu Phe Val He Gly His Leu Ala 

325 330 335 



Cys Gly Glu Leu Leu Ala Thr Met Phe He Val Asn His Val He Glu 

340 345 350 



Gly Val Ser Tyr Gly Thr Lys Asp Leu Val Gly Gly Ala Ser His Val 
355 360 365 



Asp Glu Lys Lys He Val Lys Pro Thr Thr Val Leu Gly Asp Thr Pro 
370 375 380 



Met Val Lys Thr Arg Glu Glu Ala Leu Lys Ser Asn Ser Asn Asn Asn 
385 390 395 400 



Lys Lys Lys Gly Glu Lys Asn Ser Val Pro Ser Val Pro Phe Asn Asp 

405 410 415 



Trp Ala Ala Val Gin Cys Gin Thr Ser Val Asn Trp Ser Pro Gly Ser 

420 * 425 430 . 



Trp Phe Trp Asn His Phe Ser Gly Gly Leu Ser His Gin He Glu His 
435 440 445 
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His Leu Phe Pro Ser lie Cys His Thr Asn Tyr Cys His He Gin Asp 
450 455 460 



Val Val Glu Ser Thr Cys Ala Glu Tyr Gly Val Pro Tyr Gin Ser Glu 
465 470 475 4-80 



Ser Asn Leu Phe Val Ala Tyr Gly Lys Met He Ser His Leu Lys Phe 

485 490 495 . 



Leu Gly Lys Ala Lys Cys Glu 





500 


<210> 


105 


<211> 


1257 


<212> 


DNA 


<213> 


Thalassiosira pseudonama 


<220> 




<221> 


CDS 


<222> 


(1) . . (1257) 


<223> 


Omega-3 -Desaturase 


<400> 


105 



atg tac aga tta aca tec acc ttc etc ate gca ttg gca ttc tec tec 48 
Met Tyr Arg Leu Thr Ser Thr Phe Leu He Ala Leu Ala Phe Ser Ser 
1 5 10 15 - 

tec ate aat gcc ttc tct eca caa egg cca cca cgt act ate acc aaa 96 
Ser He Asn Ala Phe Ser Pro Gin Arg Pro Pro Arg Thr He Thr Lys 

20 25 30 

agt aaa gtc caa age acc gtg eta ccc ata ccg acc aag gat gat ctg 144 
Ser Lys Val Gin Ser Thr Val Leu Pro He Pro Thr Lys Asp Asp Leu 
35 40 45 

aac ttt etc caa cca caa etc gat gag aat gat etc tac etc gae gat 192 
Asn Phe Leu Gin Pro Gin Leu Asp Glu Asn Asp Leu Tyr Leu Asp Asp 
50 55 60 

gtc aac act eca cca aga gca ggt acc ate atg aag atg ttg ccg aag 240 
Val Asn Thr Pro Pro Arg Ala Gly Thr He Met Lys Met Leu Pro Lys 
65 70 75 80 

gaa acg ttc aac att gat aca gca act tea ttg ggt tac ttt ggt atg 288 
Glu Thr Phe Asn He Asp Thr Ala Thr Ser Leu Gly Tyr Phe Gly Met 

85 90 95 

gat atg gca gcg gtt gta teg tec atg aeg ttg eta aat get att gta 336 
Asp Met Ala Ala Val Val Ser Ser Met Thr Leu Leu Asn Ala He Val 

100 105 110 

act teg gat eag tac eat get ctt eca ctt cet etc caa gca gca aca 384 
Thr Ser Asp Gin Tyr His Ala Leu Pro Leu Pro Leu Gin Ala Ala Thr 
115 120 125 

gtg att ccc ttt cag eta ttg get ggg ttc gcc atg tgg tgt atg tgg 432 
Val He Pro Phe Gin Leu Leu Ala Gly Phe Ala Met Trp Cys Met Trp 
130 135 140 



tgc att gga cac gat get gga cat tct act gtt teg aag aca aag tgg 480 
Cys He Gly His Asp Ala Gly His Ser Thr Val Ser Lys Thr Lys Trp 



wo 2005/012316 PCT/EP2004/007957 

168 

145 150 155 160 

ate aac cga gtc gtt ggt gaa gtg get cat tct gtt gtt tgt etc acg 528 
He Asn Arg Val Val Gly Glu Val Ala His Ser Val Val Cys Leu Thr 

165 170 175 . 

cog ttc gtg cct tgg cag atg teg cat agg aaa cac cat ttg aat cac 576 
Pro Phe Val Pro Trp Gin Met Ser His Arg Lys His His Leu Asn His 

180 185 190 

aat cat att gaa aag gac tac tct cat aag tgg tac agt cgc gae gag 624 
Asn His lie Glu Lys Asp Tyr Ser His. Lys Trp Tyr Ser Arg Asp Glu 
195 200 205 

ttt gat gat ate eea caa etc tat aag aea ttt gge tac aac cea aga 672 
Phe Asp Asp He Pro Gin Leu Tyr Lys Thr Phe Gly Tyr Asn Pro Arg 
210 215 220 

atg atg caa ett cea ttc etc tac ttc atg tat ctt gca ttg gga att 720 
Met Met Gin Leu Pro Phe Leu Tyr Phe Met Tyr Leu Ala Leu Gly lie 
225 • 230. 235 240 

cea gat ggt ggg cat gtt gtg ttc tac gga aga atg tgg gaa gga gtg 768 
Pro Asp Gly Gly His Val Val Phe Tyr Gly Arg Met Trp Glu Gly Val 

245. 250 255 

tea ttg cag aag aag ttt gat get get att tct gtg gee gta tea tgt 816 
Ser Leu Gin Lys Lys Phe Asp Ala Ala lie Ser Val Ala Val Ser Cys 

260 265 27.0 

gca act get gga teg ctt tgg atg aat atg ggt aea gea gae ttc acg 864 
Ala Thr Ala Gly Ser Leu Trp Met Asn Met Gly Thr Ala Asp Phe Thr 
275 280 285 

gtg gta tgc atg gtt cct tgg eta gtt eta teg tgg tgg etc ttc atg 912 
Val Val Cys Met Val Pro Trp Leu Val Leu Ser Trp Trp Leu Phe Met 
290 295 300 

gta aca tac ctt cag cat cat tea gaa gac gga aag eta tac act gat 960 
Val Thr Tyr Leu Gin His His Ser Glu Asp Gly Lys Leu Tyr Thr Asp 
305 310 315 320 

gaa acg ttt aca ttt gaa aag gga gee ttc gag ace gtg gat egt teg 1008 
Glu Thr Phe Thr Phe Glu Lys Gly Ala Phe Glu Thr Val Asp Arg Ser 

325 330 335 

tac gge aag ttg ate aac ega atg teg cat cac atg atg gac ggt cac 1056 
Tyr Gly Lys Leu He Asn Arg Met Ser His His Met Met Asp Gly His 

340 345 350 

gtg gtg cac cac ttg ttc ttt gaa egt gta cct cac tac aga tta gag . 1104 
Val Val His His Leu Phe Phe Glu Arg Val Pro His Tyr Arg Leu Glu 
355 360 365 

gca get acc gaa get ctt gtg aaa gga atg gat gaa acg gga cag aaa 1152 
Ala Ala Thr Glu Ala Leu Val Lys Gly Met Asp Glu Thr Gly Gin Lys 
370 375 380 

eat ttg tac aaa tac att gat act cct gat ttc aat gee gag att. gtc 1200 
His Leu Tyr Lys Tyr He Asp Thr Pro Asp Phe Asn Ala Glu He Val 
385 390 395 400 

aac gga ttt cgc gac. aat tgg ttc ctt gtt gaa gag gag aac ate aaa 1248 
Asn Gly Phe Arg Asp Asn Trp Phe Leu Val Glu Glu Glu Asn He Lys 

405 410 415 . 

agg gag tag 1257 
Arg Glu 
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<210> 106 
<211> 418 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 106 

Met Tyr Arg Leu Thr Ser Thr Phe Leu He Ala Leu Ala Phe Ser Ser 
15 10 15 



Ser He Asn Ala Phe Ser Pro Gin Arg Pro Pro Arg Thr He Thr Lys 

20 25 30 



Ser Lys Val Gin Ser Thr Val Leu Pro He Pro Thr Lys Asp Asp Leu 
35 40 45 



Asn Phe Leu Gin Pro Gin Leu Asp Glu Asn Asp Leu Tyr Leu Asp Asp 
50 55 60 



Val Asn Thr Pro Pro Arg Ala Gly Thr He Met Lys Met Leu Pro Lys 
65 70 75 80 



Glu Thr Phe Asn He Asp Thr Ala Thr Ser Leu Gly Tyr Phe Gly Met 

85 90 95 



Asp Met Ala Ala Val Val Ser Ser Met Thr Leu Leu Asn Ala He Val 

100 105 110 



Thr Ser Asp Gin Tyr His Ala Leu Pro Leu Pro Leu Gin Ala Ala Thr 
115 120 125 



Val He Pro Phe Gin Leu Leu Ala Gly Phe Ala Met Trp Cys Met Trp 
130 135 140 



Cys He Gly His Asp Ala Gly His Ser Thr Val Ser Lys Thr Lys Trp 
145 150 155 160 



He Asn Arg Val Val Gly Glu Val Ala Hi's Ser Val Val Cys Leu Thr 

165 170 175 



Pro Phe Val Pro Trp Gin Met Ser His Arg Lys His His Leu Asn His 

180 185 190 



Asn His He Glu Lys Asp Tyr Ser His Lys Trp Tyr Ser Arg Asp Glu 
195 200 205 



Phe Asp Asp He Pro Gin Leu Tyr Lys Thr Phe Gly Tyr Asn Pro Arg 
210 *2i5 220 



Met Met Gin Leu Pro Phe Leu Tyr Phe Met Tyr Leu Ala Leu Gly He 
225 230 235 240 
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Pro Asp Gly Gly His Val Val Phe Tyr Gly Arg Met Trp Glu Gly Val 

245 250 255 



Ser Leu Gin Lys Lys Phe Asp Ala Ala lie Ser Val Ala Val Ser Cys 

260 265 . 270 



Ala Thr Ala Gly Ser Leu Trp Met Asn Met Gly Thr Ala Asp Phe Thr 
275 280 285 



Val Val Cys Met Val Pro Trp Leu Val Leu Ser Trp Tarp Leu Phe Met 
290 295 300 



Val Thr Tyr Leu Gin His His Ser Glu Asp Gly Lys Leu Tyr Thr Asp 
305 310 315 320 



Glu Thr Phe Thr Phe Glu Lys Gly Ala Phe Glu Thr Val Asp Arg Ser 

325 330 335 



Tyr Gly Lys Leu He Asn Arg Met Ser His His Met Met Asp Gly His 

340 345 350 



Val Val His His Leu Phe Phe Glu Arg Val Pro His Tyr Arg Leu Glu 
355 360 365 



Ala Ala Thr Glu Ala Leu Val Lys Gly Met Asp Glu Thr Gly Gin Lys 
370 375 • 380 



His Leu Tyr Lys Tyr He Asp Thr Pro Asp Phe Asn Ala Glu He Val 
385 390 395 400 



Asn Gly Phe Arg Asp Asn Trp Phe Leu Val Glu Glu Glu Asn He Lys 

405 410 415 



Arg Glu 



<210> 107 

<211> 1086 

<212> DNA 

<213> Ostreococcus tauri 

<220> - 

<221> CDS 

<222> (1) . . (1086) 

<223> Delta-12-Oesat\irase 



<400> 107 

atg cag gag ggg gtg cga aac att ccg aac gag tgc ttt gag acg gga 48 

Met Gin Glu Gly Val Arg Asn He Pro Asn Glu Cys Phe Glu Thr Gly 

1 5 . 10 • 15 



cat ctt gaa aga ccc tgg cgt tec ggc egg tgt ggg cge gat ecc ggt 96 
His Leu Glu Arg Pro Trp Arg Ser Gly Arg Cys Gly Arg Asp Pro Gly 
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20 25 30 

teg aat tgg ggc get ggc ttc cgc ttt ttt teg etc aag ggg ttt tgg 144 
Ser Asn Trp Gly Ala Gly Phe Arg Phe Phe Ser Leu Lys Gly Phe Tzrp 
35 40 45 

tgg ccg gcg tgg tgg gcg tac gcg ttc gtg acg ggg acg gcg gcc act 192 
Trp Pro Ala Trp Trp Ala Tyr Ala Phe Val Thr Gly Thr Ala Ala Thr 
50 55 60 

ggg tgt tgg gtc gcc gcg cac gag tgc ggg cac ggc gcg ttc age gat 240 
Gly Cys Trp Val Ala Ala His Glu Cys Gly His Gly Ala Phe Ser Asp 
65 70 75 80 

• . 
aac aiag acg ttg caa gat gcg gtt gga tac gtg ttg cac teg ttg etc 288 
Asn Lys Thr Leu Gin Asp Ala Val Gly Tyr Val Leu His Ser Leu Leu 

85 90 95 

ttg gtg ccg tac ttt tct tgg cag cga tea cac gcg gtg cat cac teg 336 
Leu Val Pro Tyr Phe Ser Trp Gin Arg Ser His Ala Val His His Ser 

100 105 110 

agg acg aat cac gtt ctt gag ggc gag acg cac gtg ccg gcg cgc ttg 384 
Arg Thr Asn His Val Leu Glu Gly Glu Thr His Val Pro Ala Arg Leu 
115 120 125 

ggg acg gaa gae gee aac gtc gtg ttc aag ctt cgc gaa ttg ate ggt 432 
Gly Thr Glu Asp Ala Asn Val Val Phe Lys Leu Arg Glu Leu Xle Gly 
130 135 140 

gaa ggg ccg ttc acg ttt ttc aac etc gtc ggc gtc ttc gcg etc gga 480 
Glu Gly Pro Phe Thr Phe Phe Asn Leu Val Gly Val Phe Ala Leu Gly 
145 150 155 160 

tgg ccg att tac ttg etc ace ggc gcg age ggc gga ccg gtg cgc ggt 528 
Trp Pro lie Tyr Leu Leu Thr Gly Ala Ser Gly Gly Pro Val Arg Gly 

165 170 175 

aac acg aac cac ttc tta ecc ttc atg ggc gag aaa ggt aag cac gcg 576 
Asn Thr Asn His Phe Leu Pro Phe Met Gly Glu Lys Gly Lys His Ala 

180 185 ' 190 



Gtg ttc ccg ggt aag tgg gcg aag aag gtg tgg cag tct gae ate ggc 
Leu Phe Pro Gly Lys Trp Ala Lys Lys Val Trp Gin Ser Asp He Gly 
195 200 205 



624 



■gtt gtt gee gtc etg ggc gcg etc gcg get tgg gcg gcg cac age ggg 672 
Val Val Ala Val Leu Gly Ala Leu Ala Ala Trp Ala Ala His Ser Gly 
210 215 220 

att gcc aca gtg atg gca etc tac gtc ggc ccg tac atg gtg ace aac 720 
He Ala Thr Val Met Ala Leu Tyr Val Gly Pro Tyr Met Val Thr Asn 
225 230 235 240 

ttt tgg etc gtc ttg tac acg tgg tta cag cac acc gae gtt gae gtg 768 
Phe Trp Leu Val Leu Tyr Thr Trp Leu Gin His Thr Asp Val Asp Val 

245 250 255 

ccg cac ttc gag ggc gae gat tgg aac- ttg gtc aag ggg gca ttc atg 816 
Pro His Phe Glu Gly Asp Asp Trp Asn Leu Val Lys Gly Ala Phe Met 

260 265 270 

acg ate gat cgc ccg tac ggc eca gtt ttt gat ttc ttg cac cac cgc 864 
Thr He Asp Arg Pro Tyr Gly Pro Val Phe Asp Phe Leu His His Arg 
275 280 285 

ate ggc age acg cac gtc gcg cac cac ate aac aca cca ttc ccg cat 912 
Xle Gly Ser Thr His Val Ala His His He Asn Thr Pro Phe Pro His 
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290 295 300 

tac aag get caa atg gcg acg gat gcg eta aag gag gcg tat ccc gac 960 
Tyr Ijys Ala Gin Het Ala Thr Asp Ala Leu Lys Glu Ala Tyr Pro Asp 
305 310 315 320 

etc tae ett tac gat cca act ccg ate gcg ace get acg tgg cgc gtg 1008 
Leu Tyr Leu Tyr Asp Pro Thr Pro lie Ala Thr Ala Thr Trp Arg Val 

325 330 335 

ggg age aag tge ate gee gtc gtg aag aag gga gac gaa tgg gtg tte 1056 
Gly Ser Lys Cys Xle Ala Val Val Lys Lys Gly Asp Glu Trp Val Phe 

340 345 350 

acg gat aag caa etc ccg gtc gcg gcg tga 1086 
Thr Asp Lys Gin Leu Pro Val Ala Ala 
355 360 



<210> 108 

<211> 361 

<212> PRT 

<213> Ostreococcus tauri 

<400> 108 

Met Gin Glu Gly Val Arg Asn lie Pro Asn Glu Cys Phe Glu Thr Gly 
1 5 10 15 



His Leu Glu Arg Pro Trp Arg Ser Gly Arg Cys Gly Arg Asp Pro Gly 

20 25 30 



Ser Asn Trp Gly Ala Gly Phe Arg Phe Phe Ser Leu Lys Gly Phe Trp 
35 40 . 45 



Trp Pro Ala Trp Trp Ala Tyr Ala Phe Val Thr Gly Thr Ala Ala Thr 
50 . 55 60 



Gly Cys Trp Val Ala Ala His Glu Cys Gly His Gly Ala Phe Ser Asp 
65 70 75 . 80 



Asn Lys Thr Leu Gin Asp Ala Val Gly .Tyi: Val Leu His Ser Leu Leu 

85 90 95 



Leu Val Pro Tyr Phe Ser Trp Gin Arg Ser His Ala Val His His Ser 

100 105 110 



Arg Thr Asn His Val Leu Glu Gly Glu Thr His Val Pro Ala Arg Leu 
. 115 120 125 



Gly Thr Glu Asp Ala Asn Val Val Phe Lys Leu Arg Glu Leu lie Gly 
130 135 140 



Glu Gly Pro Phe Thr Phe Phe Asn Leu Val Gly Val Phe Ala Leu Gly 
145 150' 155 160 



Trp Pro He Tyr Leu Leu Thr Gly Ala Ser Gly Gly Pro Val Arg Gly 

165 170 175 
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Asn Thr Asn His Phe Leu Pro Phe Met Gly Glu Lys Gly Lys His Ala 

180 185 190 



Leu Phe Pro Gly Lys Trp Ala Lys Lys Val Trp Gin Ser Asp He Gly 
195 200 205 



Val Val Ala Val Leu Gly Ala Leu Ala Ala Trp Ala Ala His Ser Gly 
210 215 220 



He Ala Thr Val Met Ala Leu Tyr Val Gly Pro Tyr Met Val Thr Asn 
225 230 235 240 



Phe Trp Leu Val Leu Tyr Thr Trp Leu Gin His Thr Asp Val Asp Val 

245 250 255 



Pro His Phe Glu Gly Asp Asp Trp Asn Leu Val Lys Gly Ala Phe Met 

260 265 270 



Thr He Asp Arg Pro Tyr Gly Pro Val Phe Asp Phe Leu His His Arg 
275 280 285 



He Gly Ser Thr His Val Ala His His He Asn Thr Pro Phe Pro His 
290 295 300 



Tyr Lys Ala Gin Met Ala Thr Asp Ala Leu Lys Glu Ala Tyr Pro Asp 
305 310 315 320 



Leu Tyr Leu Tyr Asp Pro Thr Pro He Ala Thr Ala Thr Trp Arg Val 

325 330 335 



Gly Ser Lys Cys He Ala Val Val Lys Lys Gly Asp Glu Trp Val Phe 

340 345 350 



Thr Asp Lys Gin Leu Pro Val Ala Ala 
355 360 



<210> 


109 


<211> 


1305 


<212> 


DNA 


<213> 


Thalassiosira pseudonaina 


<220> 




<221> 


CDS 


<222> 


(1) . . (1305) 


<223> 


De 1 1 a- 1 2 - De s a t ur as e 


<400> 


109 



atg gga aag gga gga aga tea gta acc cgc get caa aca gca gaa aag 48 

Met Gly Lys Gly Gly Arg 'Ser Val Thr Arg Ala Gin Thr Ala Glu Lys 
15 10 15 

tea gca cac acc ate caa acc ttc acc gac ggc cga tgg gtc tec ccc 96 

Ser Ala His Thr He Gin Thr Phe Thr Asp Gly Arg Trp Val Ser Pro 
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20 25 30 

tac aac ccc etc gca aaa gat gca cct gaa etc ccc tec aag ggt gaa 144 
Tyx Asn Pro Leu Ala Lys Asp Ala Pro Glu Leu Pro Ser Lys Gly Glu 
35 40 45 

ate aag gcg gtc ate ccc aaa gag tgc ttc gaa cga age tac etc cac 192 
lie Lys Ala Val lie Pro Lys Glu Cys Phe Glu Arg Ser Tyr Leu His 
50 55 60 

tec atg tac ttc gtc etc cgt gae acc gtc atg gcc gtg gcc tgc gee 240 
Ser Met Tyr Phe Val Leu Arg Asp Thr Val Met Ala Val Ala Cys Ala 
65 70 75 80 

tac ate gcc cac tea acg etc tec acc gat att ccc tec gag tta ctg 288 
Tyr lie Ala His Ser Thr Leu Ser Thr Asp He Pro Ser Glu Leu Leu 

85 90 95 . 

age gtg gae gca etc aaa tgg ttc etc gga tgg aac acc tac gcc ttt 336 
Ser Val Asp Ala Leu Lys Trp Phe Leu Gly Trp Asn Thr Tyr Ala. Phe 

100 105 . 110 . 

tgg atg ggg tgc att etc acc gga cac tgg gtc eta gcc cat gaa tgt 384 
Trp Met Gly Cys He Leu Thr Gly His Trp Val Leu Ala His Glu Cys 
115 120 125 

gga cat ggt gca ttc tct ccc tct cag acg ttt aat gae ttt tgg ggg 432 
Gly His Gly Ala Phe Ser Pro Ser Gin Thr Phe Asn Asp Phe Trp Gly 
130 135 140 

ttc att atg eat cag gcg gtg ttg gtt ceg tat ttc gcc tgg cag tac 480 
Phe He Met His Gin Ala Val Leu Val Pro Tyr Phe Ala Trp Gin Ty^^ 
145 150 155 . . 160 

tct eat gcg aag cat cat cga cgt acc aac aac att atg gat ggg gag 528 
Ser His Ala Lys His His Arg Arg Thr Asn Asn He Met Asp Gly Glu 

165 170 175 

age cat gtg ccc aat ate gcc aag gaa atg gga ttg aac gag aag aat'-^ 576 
Ser His Val Pro Asn He Ala Lys Glu Met Gly Leu Asn Glu Lys Asn 

180 185 190 

« 

gag cgc agt gga gga tat gcc gee att cat gag get att gga gat gga 624 
Glu Arg Ser Gly Gly Tyr Ala Ala He His Glu Ala He Gly Asp Gly 
195 200 205 

ccc ttt gcg* atg ttt caa ate ttt get. cac ttg gtg ate ggg tgg cct 672 
Pro Phe Ala Met Phe Gin lie Phe Ala His Leu Val He Gly Trp Pro 
210 215 220 

att tac ttg atg gga ttt get tec act gga cgt etc ggt cag gat ggg 720 
He Tyr Leu Met Gly Phe Ala Ser Thr Gly Arg Leu Gly Gin Asp Gly 
225 230 . 235 240 

aag gaa ctt cag get gga gag ate ate gae cat tac cgt cct tgg agt 768 
Lys Glu Leu Gin Ala Gly Glu He He Asp His Tyr Arg Pro Trp Ser 

245 250 255 

aag atg ttc ccc acc aag ttg cga ttc aaa att get ctt teg aca ctt 816 
Lys Met Phe Pro Thr Lys Leu Arg Phe Lys He Ala Leu Ser Thr Leu 

260 265 270 

gga gtg att gcc gcc tgg gtt ggg ttg tac ttt get gca caa gag tat 864 
Gly Val He Ala Ala Trp Val Gly Leu Tyr Phe Ala Ala Gin Glu Tyr 
275 280 285 



gga gtc ttg ccc gtg gtt ctt tgg tac att ggc cca etc atg tgg aat 
Gly Val Leu Pro Val Val Leu Trp Tyr He Gly Pro Leu Met Trp Asn 



912 
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175 

290 295 300 

cag gcg tgg ctt gtg etc tac act tgg ctt cag cac aat gat ccc tec 960 

Gin Ala Trp Leu Val Leu Tyr Thr Trp Leu Gin His Asn Asp Pro Ser 
305 310 315 320 

gtg cct caa tat gga agt gac gaa tgg aca tgg gtc aag gga get ttg 1008 

Val Pro Gin Tyr Gly Ser Asp Glu Trp Thr Trp Val Lys Gly Ala Leu 

325 330 335 

teg acg att gat cgc ccg tat ggt a-tc ttt gac ttc ttc cat cac aag 1056 

Ser Thr lie Asp Arg Pro Tyr Gly lie Phe Asp Phe Phe His His Lys 

340 345 350 

att gga age act cac gta get cat cat ttg ttc cac gag atg eea ttt 1104 

He Gly Ser Thr His Val Ala His His Leu Phe His Glu Met Pro Phe 
355 360 365 

tac aag gcg gat gtg get act gcg teg ate aag ggt ttc ttg gag ccg 1152 

Tyr Lys Ala Asp Val Ala Thr Ala Ser He Lys Gly Phe Leu Glu Pro 
370 375 380 

aag gga ctt tac aac tat gat cca acg cct tgg tat gtg gcc atg tgg 1200 

Lys Gly Leu Tyr Asn Tyr Asp Pro Thr Pro Trp Tyr Val Ala Met Trp 
385 390 395 400 

agg gtg gcc aag act tgt cat tat att gag gat gtg gat gga gtt cag 1248 

Arg Val Ala Lys Thr Cys His Tyr He Glu Asp Val Asp Gly Val Gin 

405 410 415 

tat tat aag agt ttg gag gat gtg cct ttg aag aag gat gee aag aag 1296 

Tyr Tyr Lys Ser Leu ,Glu Asp Val Pro Leu Lys Lys Asp Ala Lys Lys 

420 425 430 

tct gat tag 1305 
Ser Asp 



<210> 110 
<211> 434 
<212> PRT 

<213> Thalassiosira pseudonema 
<400> 110 

Met Gly Lys Gly Gly Arg Ser Val Thr Arg Ala Gin Thr Ala Glu Lys 
15 10 15 



Ser Ala His Thr He Gin Thr Phe Thr Asp Gly Arg Trp Val Ser Pro 

20 25 30 



Tyr Asn Pro Leu Ala Lys Asp Ala Pro Glu Leu Pro Ser Lys Gly Glu 
35 40 45 



He Lys Ala Val He Pro Lys Glu Cys Phe Glu Arg Ser Tyr Leu His 
50 55 60 



Ser Met Tyr Phe Val Leu Arg Asp Thr Val Met Ala Val Ala Cys Ala 
65 70 ' 75 80 



Tyr He Ala His Ser Thr Leu Ser Thr Asp He Pro Ser Glu Leu Leu 

85 90 95 
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Ser Val Asp Ala Leu Lys Trp Phe Leu Gly Trp Asn Thr Tyr Ala Phe 

. 100 105 110 



Trp Met Gly Cys lie Leu Thr Gly His Trp Val Leu Ala His Glu Cys 
115 120 125 



Gly His Gly Ala Phe Ser Pro Ser Gin Thr Phe Asn Asp Phe Trp Gly 
130 135 140 



Phe lie Met His Gin Ala Val Leu Val Pro Tyr Phe Ala Trp Gin Tyr 
145 150 155 160 

Ser His Ala Lys His His Arg Arg Thr Asn Asn lie Met Asp Gly Glu 

165 170 175 



Ser His Val Pro Asn lie Ala Lys Glu Met Gly Leu Asn Glu Lys Asn 

180. 185 190 

Glu Arg. Ser Gly Gly Tyr Ala Ala lie His Glu Ala lie Gly Asp Gly 
195 200 ' 205 



Pro Phe Ala Met Phe Gin lie Phe Ala His Leu Val lie Gly Trp Pro 
210 215 220 



lie Tyr Leu Met Gly Phe Ala . Ser Thr Gly Arg Leu Gly Gin Asp Gly 
225 230 235 240 



Lys Glu Leu Gin Ala Gly Glu lie lie Asp His Tyr Arg Pro Trp Ser 

245 250 255 



Lys Met Phe Pro Thr Lys Leu Arg Phe Lys lie Ala Leu Ser Thr Leu 

260 265 270 



Gly Val lie Ala Ala Trp Val Gly Leu Tyr Phe Ala Ala Gin Glu Tyr 
275 280 285 



Gly Val Leu Pro Val Val Leu Trp Tyr lie Gly Pro Leu Met Trp Asn 
290 295 300 



Gin Ala Trp Leu Val Leu Tyr Thr Trp Leu Gin His Ash Asp Pro Ser 
305 '310 315 320 



Val Pro Gin Tyr Gly Ser Asp Glu Trp Thr Trp Val Lys Gly Ala Leu 

325 330 335 



Ser Thr lie Asp Arg Pro Tyr Gly He Phe Asp Phe Phe His His Lys 

340 ' 345 350 



He Gly Ser Thr His Val Ala His His Leu Phe His Glu Met Pro Phe 
355 360 365 
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Ty^:- Lys Ala Asp Val Ala Thr Ala Ser Tie Lys Gly Phe Leu Glu Pro 
370 375 380 



hys Gly Leu Tyr Asn Tyr Asp Pro Thr Pro Trp Tyr Val Ala Met Trp 
385 390 395 400 



Arg Val Ala Lys Thr Cys His Tyr lie Glu Asp Val Asp Gly Val Gin 

405 410 415 



Tyr Tyr Lys Ser Leu Glu Asp Val Pro Leu Lys Lys Asp Ala Lys Lys 

420 425 43'0 



Ser Asp 



<210> 111 

<211> 879 

<212> DNA 

<213> Ostreococcus taurl 
<220> 

<221> CDS 

<222> (l). .(879) 

<223> Delta-6-Elongase 

<400> 111 

atg agt ggc tta cgt gca ccc aac ttt tta cac aga ttc tgg aca aag .48 
Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr Lys 
15 10 15 

tgg gac tac gcg att tec aaa gtc gtc ttc acg tgt gcc gac agt ttt 96 
Trp Asp Tyr Ala lie Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 25 30 

cag tgg gac ate ggg cca gtg agt teg agt acg gcg cat tta ccc gcc 144 
Gin Trp Asp He Gly Pro Val Ser Ser Ser Thr Ala His Leu Pro Ala 
35 40 45 

att gaa tec cot acc cca ctg gtg act age etc ttg ttc tac tta gtc 192 
He Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
50 55 60 

aca gtt ttc ttg tgg tat ggt cgt tta acc agg agt tea gac aag aaa 240 
Thr Val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 
65 70 75 80 

att aga gag cct acg tgg tta aga aga ttc ata ata tgt cat aat gcg 288 
He Arg Glu Pro Thr Trp Leu Arg Arg Phe He He Cys His Asn Ala 

85 90 95 

ttc ttg ata gtc etc agt ctt tac atg tgc ctt ggt tgt gtg gcc caa 336 
Phe Leu He Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gin 

100 105 110 

gcg tat cag aat gga tat act tta tgg ggt aat gaa ttc aag gcc acg 384 
Ala Tyr Gin Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr 
115 120 125 



gaa act cag ctt get etc tac att tac att ttt tac gta agt aaa ata 432 
Glu Thr Gin Leu Ala Leu Tyr He Tyr He Phe Tyr Val Ser Lys He 
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130 135 140 

tac gag ttt gta gat act tac att atg ctt etc aag aat aac ttg egg 480 
Tyr Glu Phe Val Asp Thr Tyr lie Met Leu Leu Lys Asn Asn Leu Arg 
145 .150 155 160 

caa gta agt ttc eta cac att tat cac cac age acg att tec ttt att 528 
Gin Val Ser Phe Leu His lie Tyr His His. Ser Thr lie Ser Phe lie 

165 170 175 

tgg tgg ate att get egg agg get ccg ggt ggt- gat get tac ttc age 576 
Trp Trp lie lie Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 

180 185 190 

gcg gee ttg aac tea tgg gta cac gtg tgc atg tac aec tat tat eta .624 
Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr Leu 
195 200 205 

tta tea aec ctt att gga aaa gaa gat ect aag cgt tec aac tae ctt 672 
Leu Ser Thr Leu lie Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 

tgg tgg ggt ege cac eta acg caa atg cag atg ctt cag ttt ttc ttc 720 
Trp Trp Gly Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230 235 240 

aac gta ctt caa gcg ttg tac .tgc get teg ttc tct acg tat ecc aag 768 
Asn Val Leu Gin Ala Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 255 

ttt ttg tec aaa att ctg etc gtc tat atg atg age ctt etc ggc ttg 816 
Phe Leu Ser Lys lie Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 

ttt ggg cat ttc tac tat tec aag cac ata gea gea get aag etc cag 864 
Phe Gly His Phe Tyr Tyr Ser Lys His lie Ala Ala Ala Lys Leu Gin 
275 280 285 

aaa aaa cag cag tga 879 
Lys Lys Gin Gin 
290 



<210> 112 

<211> 292 

<212> PRT 

<213> Ostreococeus tauri 

<400> 112 

Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr Lys 
1 5 10 IS 



Trp Asp Tyr Ala Xle Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe 

20 ^ 25 30 



Gin Trp Asp lie Gly Pro Val Ser . Ser Ser Thr Ala His Leu Pro Ala 
35 40 45 



lie Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val 
50 55 60 



Thr Val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys 
65 70 75 80 
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lie Arg Glu Pro Thr Trp Deu Arg Arg Phe lie He Cys His Asn Ala 

85 90 95* 



Phe lieu He Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gin 

100 105 110 



Ala Tyar Gin Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr 
115 120 125 



Glu Thr Gin Leu Ala Leu Tyr He Tyr He Phe Tyr Val Ser Lys He 
130 135 140 



Tyr Glu Phe Val Asp Thr Tyr He Met Leu Leu Lys Asn Asn Leu Arg 
145 150 155 160 



Gin Val Ser Phe Leu His He Tyr His His Ser Thr He Ser Phe He 

165 170 175 



Trp Trp He He Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Ser 

180 185 190 



Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr Leu 
195 200 205 



Leu Ser Thr Leu He Gly Lys Glu Asp Pro Lys Arg Ser Asn Tyr Leu 
210 215 220 



Trp Trp Gly Arg His Leu Thr Gin Met Gin Met Leu Gin Phe Phe Phe 
225 230 235 240 



Asn Val Leu Gin Ala Leu Tyr Cys Ala Ser Phe Ser Thr Tyr Pro Lys 

245 250 255 



Phe Leu Ser Lys He Leu Leu Val Tyr Met Met Ser Leu Leu Gly Leu 

260 265 270 



Phe Gly His Phe Tyr Tyr Ser Lys His He Ala Ala Ala Lys Leu Gin 
275 280 285 



Lys Lys Gin Gin 
290 



<21Q> 113 

<211> 903 

<212> DMA 

<213> Ostreococcus tauri 



<220> 

<221> CDS 

<222> (1) . . (903) 

<223> Delta-S-Elongase 
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<400> 113 

atg age gcc tec ggt gcg 
Met Ser Ala Ser Gly Ala 
1 5 

gcg tac gcg acg tac gcc 
Ala Tyr Ala Thr Tyr Ala 

20 

ate gac aac gtc gae gcg 
lie Asp Asn Val Asp Ala 
35 

etc ccg gcg ate gcg acg 
Leu Pro Ala lie Ala Thr 
50 

ccg agg ttg atg gcg aag 
Pro Arg Leu Met Ala Lys 
65 70 



etg etg ccc gcg ate gcg 
Leu Leu Pro Ala lie Ala 

10 

tac gcc ttt gag tgg teg 
Tyr Ala Phe Glu Trp Ser 
25 

cgc gag tgg ate ggt gcg 
Arg Glu Trp He Gly Ala 
40 

acg atg tac etg ttg ttc 
Thr Met Tyr Leu Leu Phe 
55 60 

cgc gag gcg ttc gac ccg 
Arg Glu Ala Phe Asp Pro 

75 



ttc gcc gcg tac 48 
Phe Ala Ala Tyr 
15 

cac gcg aat ggc 96 
His Ala Asn Gly 
30 

etg teg ttg agg 144 

Leu Ser Leu Arg 

45 

tge etg gtc gga 192 
Cys Leu Val Gly 



aag ggg ttc atg 240 
Lys Gly Phe Met 

80 



etg gcg tac aat gcg tat cag acg gcg ttc aac gtc gtc gtg etc ggg 288 
Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95 

atg ttc gcg cga gag ate teg ggg etg ggg cag ccc gtg tgg ggg tea 336 
Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

ace atg ccg tgg age gat aga aaa teg ttt aag ate etc etc ggg gtg 384 
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 . 120 125 

tgg ttg cac tac aac aac aaa tat ttg gag eta ttg gac act gtg ttc 432 
Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

atg gtt gcg cgc aag aag acg aag cag ttg age ttc ttg cac gtt tat 480 
Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 . 150 155 160 

cat cac gcc etg ttg ate tgg gcg tgg tgg ttg gtg tgt cac ttg atg 528 
His His Ala Leu Leu lie Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 

gee acg aac gat tgt ate gat gcc tac ttc ggc gcg gcg tgc aac teg 576 
Ala Thr Asn Asp Cys He Asp Ala Tyr Phe Gly. Ala Ala Cys Asn Ser 

180 185 190 

ttc att cac ate gtg atg tac teg tat tat etc atg teg gcg etc ggc 624 
Phe He His He Val Met Tyx Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 

att cga tgc ccg tgg aag cga tac ate acc cag get caa atg etc caa 672 
He Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 

ttc gtc att gtc ttc gcg cac gcc gtg ttc gtg etg egt cag aag cac 720 
Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 

tgc ccg gtc ace ctt cct.tgg gcg caa atg ttc gtc atg acg aac atg 768 
Cys Pro Val Thr Leu Pro Trp Ala Gin Met Phe Val Met Thr Asn Met 

245 250 255 

etc gtg etc ttc ggg aac ttc tac etc aag gcg tac teg aac aag teg 816 
Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 
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260 265 270 



cgc ggc gac ggc gcg agt tec gtg aaa cca gcc gag acc acg cgc gcg 
Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 

ccc age gtg cga cgc acg cga . tct cga aaa att gac taa 
Pro Ser Val Arg Arg Thr Arg Ser Arg Lys He Asp 
290 295 300 



<210> 114 

<211> 300 

<212> PRT 

<213> Ostreococcus taiiri 

<400> 114 

Met ser Ala Ser Gly Ala Leu Leu Pro Ala He Ala Phe Ala Ala Tyr 
1 5 10 15 

Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly 

20 25 30 



He Asp Asn Val Asp Ala Arg Glu Trp He Gly Ala Leu Ser Leu Arg 
35 40 45 

Leu Pro Ala He Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly 
50 55 60 

Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met 
65 70 75 80 

Leu Ala Tyr Asn Ala Tyr Gin Thr Ala Phe Asn Val Val Val Leu Gly 

85 90 95 

Met Phe Ala Arg Glu He Ser Gly Leu Gly Gin Pro Val Trp Gly Ser 

100 105 110 

Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys He Leu Leu Gly Val 
115 120 125 

Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe 
130 135 140 

Met Val Ala Arg Lys Lys Thr Lys Gin Leu Ser Phe Leu His Val Tyr 
145 150 155 160 

His His Ala Leu Leu He Trp Ala Trp Trp Leu Val Cys His Leu Met 

165 170 175 

Ala Thr Asn Asp Cys He Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser 

180 185 190 



864 



903 



Phe He His He Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly 
195 200 205 
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lie Arg Cys Pro Trp Lys Arg Tyr He Thr Gin Ala Gin Met Leu Gin 
210 215 220 



Phe Val He Val Phe Ala His Ala Val Phe Val Leu Arg Gin Lys His 
225 230 235 240 



Cys Pro Val Thr Leu Pro Trp Ala Gin Met. Phe Val Met Thr Asn Met 

245 250 255 



Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser 

260 265 270 



Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala 
275 280 285 



Pro Ser Val Arg Arg Thr Arg Ser Arg Lys He Asp 
290 295 300 



<210> 115 

<211> 13 

<212> PRT 

<213> Konsensus 

<220> 

<221> MISC_FEATURE 
<222> (1) . . (13) 

<223> Xaa in der Sequenz an der Position 2, . 3, 4, S, 7, 8 und 9 hat die 
in Tabelle A wiedergegebene Bedeutung. 

<400> 115 

Asn Xaa Xaa Xaa His Xaa Xaa Met Tyr Xaa Tyr Tyr Xaa 
1-5 10 ■ 



<210> 116 

<211> 10 

<212> PRT 

<213> Konsensus 

<220> 

<221> MISC.FEATURE 
<222> (1),,(10) 

<223> Xaa an der Position 3, 4, 5 und 6 in der Sequenz hat die in Tabel 
le A wiedergegebene Bedeutung. 

<400> 116 

His His Xaa Xaa Xaa Xaa Trp Ala Trp Trp 

1 5 10 ' 



<210> 117 

<211> 909 

<212> DNA 

<213> Xenopus laevis 



<220> 
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183 

<221> CDS 

<222> (1)..{909) 

<223> Delta-S-Blongase 



<400> 117 

atg gcc ttc aag gag etc aca tea agg gca gtg etc ctg tat gat gaa 

Met Ala Phe Lys Glu Leu Thr Ser Arg Ala Val Leu Leu Tyr Asp Glu 
1 5* 10 15 

tgg att aaa gat get gat cet agg gtt gaa gae tgg cca etc atg tee 
Trp lie Lys Asp Ala Asp Pro Arg Val Glu Asp Trp Pro Leu Met Ser 

20 25 30 

tct cet ate eta caa ace ate ate ate ggc get tae ate tae ttt gte 
Ser Pro lie Leu Gin Thr He He He Gly Ala Tyr He Tyr Phe Val 
35 40 45 

aca tea ttg ggc eca agg ate atg gag aac agg aag ccg ttt get ctg 
Thr Ser Leu Gly Pro Arg He Met Glu Asn Arg Lys Pro Phe Ala Leu 
50 55 60 

aag gag ate atg gca tgt tac aac tta ttc atg gtt ctg ttt tct gtg 
Lys Glu He Met Ala Cys Tyr Asn Leu Phe Met Val Leu Phe Ser Val 
65 70 75 80 

tae atg tgc tat gag ttt etc atg teg ggc tgg get act gga tat tec 
Tyr Met Cys Tyr Glu Phe Leu Met Ser Gly Trp Ala Thr Gly Tyr Ser 

85 90 95 

ttt aga tgt gac att gtt gae tac tct cag tea cet cag gcg tta egg 
Phe Arg Cys Asp He Val Asp Tyr Ser Gin Ser Pro Gin Ala Leu Arg 

100 105 110 



tta gac act gtt ttc ttt gtg ctg cgt aag aag aac age cag att aca 
Leu Asp Thr Val Phe Phe Val Leu Arg Lys Lys Asn Ser Gin He Thr 
130 135 140 

ttc ctg cac gte tat cac cac tec att atg cet tgg acg tgg tgg ttt 
Phe Leu His Val Tyr His His Ser He Met Pro Trp Thr Trp Trp Phe 
145 150 155 160 

gga gte aaa ttt get cca ggt ggt ttg ggc aca ttc eat gca ctg gtg 
Gly Val Lys Phe Ala Pro Gly Gly Leu Gly Thr Phe His Ala Leu Val 

165 170 175 



ttg ggg cet gcc tac cag aag tac ctg tgg tgg aaa aag tac atg acg 
Leu Gly Pro Ala Tyr Gin Lys Tyr Leu Trp Trp Lys Lys Tyr Met Thr 
195 200 205 

tct ate caa ctg ace cag ttc ttg atg gtt act ttt cac ate ggc cag 
Ser He Gin Leu Thr Gin Phe Leu Met Val Thr Phe His He Gly Gin 
210 215 220 

ttc ttc ttc atg gag aat.tgc ccg tac cag tat ccc gte ttc ttg tat 
Phe Phe Phe Met Glu Asn Cys Pro Tyr Gin Tyr Pro Val Phe Leu Tyr 
225 230 235 240 

gte att tgg ctg tac ggg ttc gtt ttc tta ate ttg ttc etc aac ttc 
Val He Trp Leu Tyr Gly Phe Val Phe Leu He Leu Phe Leu Asn Phe 



48 



96 



144 



192 



240 



288 



336 



atg gee tgg ace tgc tgg etc ttc tat ttt tea aag ttc att gaa tta 384 
Met Ala Trp Thr Cys Trp Leu Phe Tyr Phe Ser Lys Phe He Glu Leu 
115 120 125 



432 



480 



528 



aac tgt gtg gte cat gtt ate atg tac age tac tac ggc ctg tea gcc 576 
Asn Cys Val Val His Val He Met Tyr Ser Tyr Tyr Gly Leu Ser Ala 

180 185 190 



624 



672 



720 



768 
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245 



184 

250 



255 



tgg ttc cac get tac ate aaa gga cag agg ctg ccg aaa gcc gtc caa 
Trp Phe His Ala Tyr lie Lys Gly Gin Arg Leu Pro Lys Ala Val Gin 

260 265 270 



816 



aat ggc cac tgc aag aac aac aac aac caa gaa aac act tgg tgc aag 
Asn Gly His Cys Lys Asn Asn Asn Asn Gin Glu Asn Thr Trp Cys Lys 
275 280 . 285 



864 



aac aaa aac cag aaa aac ggt gca ttg aaa age aaa aac cat tga 
Asn Lys Asn Gin Lys Asn Gly Ala Leu Lys Ser Lys Asn His 
290 . 295 300 



909 



<210> 118 

<211> 302 . 

<212> PRT 

<213> Xenopus laevis 

<400> 118 

Met Ala Phe Lys Glu Leu Thr Ser Arg Ala Val Leu Leu Tyr Asp Glu 
1 5 10 15 



Trp lie Lys Asp Ala Asp Pro Arg Val Glu Asp Trp Pro Leu Met Ser 

20 25 30 



Ser Pro. lie Leu Gin Thr lie He He Gly Ala Tyr He Tyr Phe Val 
. 35 * 40 45 



Thr Ser Leu Gly Pro Arg He Met Glu Asn Arg Lys Pro Phe Ala Leu 
50 55 . 60 



Lys Glu He Met Ala Cys Tyr Asn Leu Phe Met Val Leu Phe Ser Val 
65 . 70 75 80 



Tyr Met Cys Tyr Glu Phe Leu Met Ser Gly Trp Ala Thr Gly Tyr Ser 

85 90 95 



Phe Arg Cys Asp He Val Asp Tyr Ser Gin Ser Pro Gin Ala Leu Arg 

100 105 110 



Met Ala Trp Thr Cys Trp Leu Phe Tyr Phe Ser Lys Phe He Glu Leu 
115 120 125 



Leu Asp Thr Val Phe Phe Val Leu Arg Lys Lys Asn Ser Gin He Thr 
130 135 140 



Phe Leu His Val Tyr His His Ser He Met Pro Trp Thr Trp Trp Phe 
145 150 155 160 



Gly Val Lys Phe Ala Pro, Gly Gly Leu Gly Thr Phe His Ala Leu Val 

165 170 175 



Asn Cys Val Val His Val He Met Tyr Ser Tyr Tyr Gly Leu Ser Ala 

180 185 190 
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Leu Gly Pro Ala 
195 



Ser lie Gin Leu 
210 



Phe Phe Phe Ket 
225 



Tyr Gin Lys Tyr 

200 



Tlir Gin Phe Leu 
215 



Glu Asn Cys Pro 
230 



Leu Trp Trp Lys 



Met Val Thr Phe 

220 



Tyr Gin Tyr Pro 
235 



Lys Tyr Met Thr 
205 



His He Gly Gin 



Val Phe Leu Tyr 

240 



Vpil He Trp Leu Tyr Gly Phe Val Phe Leu He Leu Phe Leu Asn Phe 

245 250 255 

Trp Phe His Ala Tyr He Lys Gly Gin Arg Leu Pro Lys Ala Val Gin 

260 265 270 

Asn Gly His Cys Lys Asn Asn Asn Asn Gin Glu Asn Thr Trp Cys Lys 
275 280 285 

Asn Lys Asn Gin Lys Asn Gly Ala Leu Lys Ser Lys Asn His 
290 295 300 



<210> 119 

<211> 870 

<212> DNA 

<213> Ciona intestinalis 



<220> 

<221> CDS 

<222> (1)..(870) 

<223> Delta-5-Elongase 



<400> 119 

atg gac gta ctt cat cgt ttc tta gga ttc tac gaa tgg acg ctg act 

Met Asp Val Leu His Arg Phe Leu Gly Phe Tyr Glu Trp Thr Leu Thr 

15 10 15 

ttc gcg gac ccc cga gtg gca aaa tgg cct tta ata gaa aac ccc ctt 
Phe Ala Asp Pro Arg Val Ala Lys Trp Pro Leu He Glu Asn Pro Leu 

20 25 30 

cct aca att get att gtg ttg ctg tac ctg gcg ttt gtt ctg tat att 
Pro Thr He Ala He Val Leu Leu Tyr Leu Ala Phe Val Leu Tyr He 
35 40 45 



48 



96 



144 



ggg ccg cgt ttt atg cga aaa aga gca cca gtt gac ttt ggt tta ttc 
Gly Pro Arg Phe Met Arg Lys Arg Ala Pro Val Asp Phe Gly Leu Phe 
50 . 55 60 

etc cct gga tat aac ttt get ttg gtt gca tta aat tat tat ate ctg 
Leu Pro Gly Tyr Asn Phe Ala Leu Val Ala Leu Asn Tyr Tyr He Leu 
65 70 75 80 



caa gaa gtg gtc act ggg . agt tat ggg get ggg tat gat ttg gtt tgc 288 
Gin Glu Val val Thr Gly Ser Tyr Gly Ala Gly Tyr Asp Leu Val Cys 

85 90 95 



aca cca ctt cga agt gat tec tac gat ccc aat gaa atg aag gtt gca 
Thr Pro Leu Arg Ser Asp Ser Tyr Asp Pro Asn Glu Met Lys Val Ala 



336 
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186 



100 



105 



110 



aac get gta tgg tgg tat tat gta tec aag ata ata gag ttg ttt gat 
Asn Ala Val Trp Trp Tyr Tyr Val Ser Lys He He Glu Leu Phe Asp 
115 120. 125 



384 



act gtg ttg ttc act eta cgc aaa cga gac cga caa gta act ttc ctt 
Thr Val I»eu Phe Thr Leu Arg Lys Arg Asp Arg Gin Val Thr Phe Leu 
130 135 140 

cat gtt tat cac cat tct acc atg ccc ctg ttg tgg tgg att ggg gca 
His Val Tyr His His Ser Thr Met Pro Leu Leu Trp Trp He Gly Ala 
145 150 . 155 160 



432 



480 



aag tgg gtg cct ggt ggg caa tea ttt gtt ggc ate atta ctg aac tec 
Lys Trp Val Pro Gly Gly Gin Ser Phe Val Gly He He Leu Asn Ser 

165 170 175 

agt gtt cat gtt ate atg tat acg tac tat gga ttg tea gee ttg ggg 
Ser Val His Val He Met Tyr Thr Tyr Tyr Gly Leu Ser Ala Leu Gly 

180 185 190 

cct cac atg cag aag ttt eta tgg tgg aag aaa tat ate aca atg ttg 
Pro His Met Gin Lys Phe Leu Txp Trp Lys Lys Tyr He Thr Met Leu 
195 200 205 

caa ctg gtt caa ttt gtt ctt gee ate tac eat act get cga tea ttg 
Gin Leu Val Gin Phe Val Leu Ala He Tyr His Thr Ala Arg Ser Leu 
210 215 220 

tac gtt aaa tgt ccc teg cct gtt tgg atg cac tgg gca ctt ate ttg 
Tyr Val Lys Cys Pro Ser Pro Val Tarp Met His Trp Ala Leu He Leu 
225 230 235 . 240 

tac get ttc tea ttc att ttg ctt ttc tea aac ttc tac atg cat gee 
Tyr Ala Phe Ser Phe He Leu Leu Phe Ser Asn Phe Tyr Met His Ala 

245 250 . 255 

4 

tat ate aag aaa tea aga aaa ggg aaa gag aat ggc agt cga gga aaa 
Tyr He Lys Lys Ser Arg Lys Gly Lys Glu Asn Gly Ser Arg Gly Lys 

.260 265 270 

ggt ggt gta agt aat gga aag gaa aag ctg cac get aat ggt aaa acc 
Gly Gly Val Ser Asn Gly Lys Glu Lys Leu His Ala Asn Gly Lys Thr 
275 280 . 285 

gat taa 
Asp 



528 



576 



624 



672 



720 



768 



816 



864 



870 



<210> 120 

<211> 289 

<212> PRT 

<213> Ciona intestinal is 

<400> 120 

MeC Asp Val Leu His Arg Phe Leu Gly Phe Tyr Glu Trp Thr Leu Thr 
1 5 10 . . 15 • 



Phe Ala Asp Pro Arg Val ^ Ala Lys Trp Pro Leu He Glu Asn Pro Leu 

20 * 25 30 



Pro Thr He Ala He Val Leu Leu 'Syr Leu Ala Phe Val Leu Tyr lie 
35 40 45 
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Gly Pro Arg Phe Met Arg Lys Arg Ala Pro Val Asp Phe Gly Leu Phe 
50 55 ' 60 



Leu Pro Gly Tyr Asn Phe Ala Leu Val Ala Leu Asn Tyr Tyr lie Leu 
65 70 75 80 



Gin Glu Val Val Thr Gly Ser Tyr 

85 

Thr Pro Leu Arg Ser Asp Ser Tyr 

100 

Asn Ala Val Trp Trp IVr Tyr Val 
lis 120 

Thr Val Leu Phe Thr Leu Arg Lys 
130 135 



Gly Ala Gly Ty^: Asp Leu Val Cys 
90 95 

Asp Pro Asn Glu Met Lys Val Ala 
105 110 

Ser Lys lie He Glu Leu Phe Asp 

125 

Arg Asp Arg Gin Val Thr Phe Leu 

140 



His Val Tyr His His Ser Thr Met Pro Leu Leu Trp Trp He Gly Ala 
145 150 155 160 

Lys Trp Val Pro Gly Gly Gin Ser Phe Val Gly He He Leu Asn Ser 

165 170 175 



Ser Val His Val He Met Tyr Thr Tyr Tyr Gly Leu Ser Ala Leu Gly 

180 185 190 

Pro His Met Gin Lys Phe Leu Tarp Trp Lys Lys Tyr He Thr Met Leu 
195 200 205 

Gin Leu Val Gin Phe Val Leu Ala He Tyr His Thr Ala Arg Ser Leu 
210 215 220 



Tyr Val Lys Cys Pro Ser Pro Val Trp Met His Trp Ala Leu He Leu 

225 230 235 240 

Tyr Ala Phe Ser Phe He Leu Leu Phe Ser Asn Phe Tyr Met His Ala 

245 250 255 



Tyr He Lys Lys Ser Arg Lys Gly Lys Glu Asn Gly Ser Arg Gly Lys 

260 265 270 

Gly Gly Val Ser Asn Gly Lys Glu Lys Leu His Ala Asn Gly Lys Thr 

275 280 285 



Asp 



<210> 121 
<211> 30 
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188 



<212> DNA 

<213> Primer 

<220> 

<221> misc_feattire 

<222> (1)..(30) 
<223> 



<400> 121 

aggatccatg gccttcaagg agctcacatc 30 



<210> 


122 


<211> 


35 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc.feature 


<2.22> 


(1) (35) 


<223> 




<400> 


122 



cctcgagtca atggtttttg cttttcaatg caccg '35 



<210> 123 

<211> 25 

<212> DNA 

<213> Primer 

<220> 

<221> misc^feature 

<222> (1)..<25) 
<223> 



<400> 123 

taagcttatg gacgtacttc atcgt 25 



<210> 124 

<211> 26 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> (1)..{26) 
<223> 



<400> 124 

tcagatcttt aatcggtttt accatt 26 



<210> 125 

.<211> 34 

<212> DNA 

<213> Primer 



<220> 
<221> 
<222> 
<223> 



misc^feature 
(1) . . (34) . 
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<400> 125 

gcggccgcac catggccttc aaggagctca catc 



34 



<210> 


126 


<211> 


38 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_feature 


<222> 


(1) . - (38) 


<223> 




<400> 


126 


gcggccgcct tcaatggttt 


<210> 


127 


<211> 


29 


<212> 


DNA 



38 



<213> Primer 



<220> 
<221> 
<222> 
<223> 



misc^feature 
(1) . • <29) 



<400> 127 

gcggccgcac catggacgta cttcatcgt 



29 



<210> 


128 


<211> 


27 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_feature 


<222> 


(1)..<27) 


<223> 




<400> 


128 


gcggccgctt taatcggttt 


<210> 


129 


<211> 


60 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


mi sc_f ea tur e 


<222> 


(1) (60) 


<223> 





27 



<400> 129 

gtcgacccgc ggactagtgg g9cctctaga cccgggggat ccggatctgc tggctatgaa 



60 



<210> 130 
<211> 60 
<212> DNA 



wo 2005/012316 



PCT/EP2004/007957 



190 

<213> Primer 
<220> 

<221> misc_f eature 
<222> (1)..{60) 
<223> 



<400> 130 

gtcgacccgc ggactagtgg gccctctaga cccgggggat ccggatctgc tggctatgaa 60 



<210> 


131 


<211> 


789. 


<212> 


DNA 


<213> 


Buglena gracilis 


<220> 




<221> 


CDS 


<222> 


(1) . . (789) 


<223> 


Delta- 5 -Elongase 


<400> 


131 



atg ctg ggg gcc ate gcg gac gtc gtg etc egg ggg ccc gcc gca ttc 48 
Met Leu Gly Ala He Ala Asp Val Val Leu Arg Gly Pro Ala Ala Phe 

1 5 . 10 15 . 

cac tgg gac cct gcc ace acc ccg etc gca teg ate gtc age ccc tgt 96 
His Trp Asp Pro Ala Thr Thr Pro Leu Ala Ser He .Val Ser Pro Cys . 

20 25 30 

gtg gcc tec gtg gcg tac ctg ggg gcc ate ggg ctg ctg aag cgc cgc 144 
Val Ala Ser Val Ala Tyr Leu Gly Ala He Gly Leu Leu Lys Arg Arg 
35 40 45 

act gga ccg gag gtc cgc tee aag ccc ttc gag ctg eta cac aac ggg 192 
Thr Gly Pro Glu Val Arg Ser Lys Pro Phe Glu Leu Leu His Asn Gly \ 
50 55 60 

ctg ctg gtg ggc tgg tee etc gtg gtg ctg etc ggg acg ctg tac ggc 240 
Leu Leu Val Gly Trp Ser Leu Val Val Leu Leu Gly Thr Leu Tyr Gly 
65 70 75 80 

gcg ttc cag cgc gtg cag gag gac ggc egg ggg gtg cag gee etc ctg 288 
Ala Phe Gin Arg Val Gin Glu Asp Gly Arg Gly Val Gin. Ala Leu Leu 

85 90 95 

tgc acc cag egg cca oca tet cag ate tgg gac ggc ccg gtg ggg tac 336 
Cys Thr Gin Arg Pro Pro Ser Gin He Trp Asp Gly Pro Val Gly Tyr 

100 105 110 

ttc acg tac etc ttc tac etc gcg aag tac tgg gag ctg gcg gac act 384 
Phe Thr Tyr Leu Phe Tyr Leu Ala Lys Tyr Trp Glu Leu Ala Asp Thr 
115 120 125. 

gtc ate etc gee etc cgc cag aag ccc acc ate ccc etc cac gtc tac 432 
Val He Leu Ala Leu Arg Gin Lys Pro Thr He Pro Leu His Val Tyr 
130 135 . 140 

cat cac gcc gtc atg ctg ttc ate gtg tgg teg tgg ttc gcg cac ccc 480 
His His Ala Val Met Leu Phe He Val Trp Ser Trp Phe Ala His Pro 
145 150 155 160 

tgg etc gag ggg age tgg tgg tgc tec ctg gtc aac tct ttc ate cac 528 
Trp Leu Glu Gly Ser Trp Trp Cys Ser Leu Val Asn Ser Phe He His 

165 170 175 .. 
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acg gtg atg tac teg tac tac acc ctg acg gtg gtt ggc ate aac cct 576 
Thr Val Met Tyr Ser Tyr Tyr Thr Leu Thr Val Val Gly lie Asn Pro 

180 185 190 

tgg tgg aag aag tgg atg acc acc atg cag ate ate cag ttc ate acg 624 
Trp Trp Lys Lys Trp Met Thr Thr Met Gin lie lie Gin Phe He Thr 
195 200 205 

ggc tgc gtg tac gtc atg geg ttc ttc ggc eta tat tat gee ggg gcg 672 
Gly Cys- Val Tyr Val Met Ala Phe Phe Gly Leu Tyr Tyr Ala Gly Ala 
210 215 220 

ggc tgc acc tec aac gtg tac act gee tgg ttc teg atg ggg gtc aac 720 
Gly Cys Thr Ser Asn Val Tyr Th^: Ala Trp Phe Ser Met Gly Val Asn 
225 230 235 240 

etc age ttt ctg tgg etc ttc get ett ttc ttc cgc egg tea tac age 768 
Leu Ser Phe Leu Trp Leu Phe Ala Leu Phe Phe Arg Arg Ser Tyr Ser 

245 '250 255 

aaa cct age egg aag gag tag 789 
Lys Pro Ser Arg Lys Glu 

260 



<210> 132 
<211> 262 
<212> PRT 

<213> Euglena gracilis 
<400> 132 

Met Leu Gly Ala - He Ala Asp Val Val Leu Arg Gly Pro Ala Ala Phe 
15 10 15 



His Trp Asp Pro Ala Thr Thr Pro Leu Ala Ser He Val Ser Pro Cys 

20 25 30 



Val Ala Ser Val Ala Tyr Leu Gly Ala lie Gly Leu Leu Lys Arg Arg 
35 40 45 



Thr Gly Pro Glu Val Arg Ser Lys 
50 55 



Leu Leu Val Gly Trp Ser Leii Val 
65 70 



Ala Phe Gin Arg Val Gin Glu Asp 

85 



Pro Phe Glu Leu Leu His Asn Gly 

60 



Val Leu Leu Gly Thr Leu Tyr Gly 
75 80 



Gly Arg Gly Val Gin Ala Leu Leu 
90 95 



Cys Thr Gin Arg Pro Pro Ser Gin He Trp Asp Gly Pro Val Gly Tyr 

100 105 110 

Phe Thr Tyr Leu Phe Tyr Leu Ala Lys Tyr Trp Glu Leu Ala Asp Thr 
115 120 125 

■ 

Val He Leu Ala Leu Arg Gin Lys Pro Thr He Pro Leu His Val Tyr 
130 135 140 
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His His Ala Val Met Leu Phe He Val Trp Ser Trp Phe Ala His Pro 
145 150 . 155 160 

Trp Leu Glu Gly Ser Trp Trp Cys Ser Levi Val Asn Ser Phe lie His 

165 170 175 

Thr Val Met Tyr Ser Tyr Tyr Thr Leu Thr Val Val Gly He Asn Pro 

180 185 190 

Trp Trp Lys Lys Trp Met Thr Thr Met Gin He He Gin Phe He Thr 
195 200 205 

Gly Cys Val Tyr Val Met Ala Phe Phe Gly Leu Tyr Tyr Ala Gly Ala 
210 215 220 

Gly Cys Thr Ser Asn Val Tyr Thr Ala Tjrp Phe Ser Met Gly Val Asn 
225 230 235 240 

Leu Ser Phe Leu -Trp Leu Phe Ala Leu Phe Phe Arg Arg Ser Tyr Ser 

245 250 255 

Lys Pro Ser Arg Lys Glu 





260 


<210> 


133 


<211> 


789 


<212> 


DNA 


<213> 


Euglena gracilis 


<220> 




<221> 


CDS 


<222> 


(1)..<789) 


<223> 


De 1 t a- 5 -Elongas e 


<400> 


133 



atg ctg ggg gcc ate gcg gac gtc gtg etc egg ggg ccc gee gea ttc . 48 
Met Leu Gly Ala He Ala Asp Val Val Leu Arg Gly Pro Ala Ala Phe 
1 5 10 15 

cac tgg gac cct gcc ace acc ccg etc gea teg ate gtc age ccc tgt 96 
His Trp Asp Pro Ala Thr Thr Pro Leu Ala Ser He Val Ser Pro Cys 

20 25 30 

* 

gtg gcc tec gtg gcg tac ctg ggg gcc ate ggg ctg ctg aag cgc cgc 144 
Val Ala Ser. Val Ala Tyr Leu Gly Ala He Gly Leu Leu Lys Arg Arg 
35 40 45 

act gga ccg gag gtc cgc tec aag ccc ttc gag ctg eta cac aac ggg 192 
Thr Gly Pro Glu Val Arg Ser Lys Pro Phe Glu Leu Leu His Asn Gly 
50 55 . 60 . 

ctg ctg gtg ggc tgg tee etc gtg gtg ctg etc ggg acg ctg tac ggc 240 
Leu Leu Val Gly Trp Ser Leu Val Val Leu Leu Gly Thr Leu Tyr. Gly 
65 70 75 80. 

gcg tac cag cgc gtg cag gag gac ggc egg ggg gtg eag gcc ctg ctg 288 
Ala Tyr Gin Arg Val Gin Glu Asp Gly Arg Gly Val Gin Ala Leu Leu 

85 90 95 
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tgc acc cag egg cca cca tct cag ate tgg gae ggc ccg gtg ggg tac 336 
Cys Thr Gin Arg Pro Pro Ser Gin lie Trp Asp Gly Pro Val Gly Tyr 

100 105 110 



ttc acg tac ctt tte tac etc gcg aag tac tgg gag ctg gtg gac act 
Phe Thr Tyr Leu Phe Tyr Leu Ala Lys Tyr Trp Glu Leu Val Asp Thr 
115 120 125 



cat cac gee gtc atg ctg ttc att gtg. tgg teg tgg ttc gcg cac ccc 
His His Ala Val Met Leu Phe lie Val Trp Ser Trp Phe Ala His Pro 
145 150 155 160 

tgg etc gag ggg age tgg tgg tgc tec ctg gtc aac tct ttc ate cac 

Trp Leu Glu Gly Ser Tzp Trp Cys Ser Leu Val Asn Ser Phe lie His 

165 170 175 

« 

acg gtg atg tac teg tat tac acc ctg acg gtg gtt ggc ate aac cct 

Thr Val Met Tyr Ser Tyr Tyr Thr Leu Thr Val Val Gly lie Asn Pro 

180. 185 190 

tgg tgg aag aag tgg atg ace acc atg cag ate ate cag ttc ate acg 
Trp Trp Lys Lys Trp Met Thr. Thr Met Gin He He Gin Phe He Thr 
195 200 205 

ggc tgc gtg tac gtc acg gcg ttc ttc ggc eta tac tat gee ggg gcg 
Gly Cys Val Tyr Val Thr Ala Phe Phe Gly Leu Tyr Tyr Ala Gly Ala 
210 215 220 

ggc tgc acc tec aac gtg tac act gee tgg tte teg atg ggg gtc aac 
Gly Cys Thr Ser Asn Val Tyr Thr Ala Trp Phe Ser Met Gly Val Asn 
225 230 235 240 

etc age ttt ctg tgg etc ttc get ctt ttc tte cge egg teg tac age 
Leu Ser Phe Leu Trp Leu Phe Ala Leu Phe Phe Arg Arg Ser Tyr Ser 

245 250 255 

aaa cct age egg aag gag tag 
Lys Pro Ser Arg Lys Glu 

260 



<210> 134 

<211> 262 

<212> PRT 

<213> Euglena gracilis 

<400> 134 

Met Leu Gly Ala He Ala Asp Val Val Leu Arg Gly Pro Ala Ala Phe 
1 5 . 10 , 15 

His Trp Asp Pro Ala Thr Thr Pro Leu Ala Ser He Val Ser Pro Cys 

20 25 30 



384 



gtc ate etc gee etc cge cag aag ccc ace ate ccc etc cac gtc tac 432 
Val He Leu Ala Leu Arg Gin Lys Pro Thr He Pro Leu His Val Tyr 
130 135 140 



480 



528 



576 



624 



672 



720 



768 



789 



Val Ala Ser Val Ala Tyr Leu Gly Ala He Gly Leu Leu Lys Arg Arg 
35 40 45 



Thr Gly Pro Glu Val Arg Ser Lys Pro Phe Glu Leu Leu His Asn Gly 
50 55 60 
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Leu Leu Val Gly Trp Ser Leu Val Val Leu Leu Gly Thr Leu Tyr Gly 
65 70 75 80 

Ala Tyr Gin Arg Val Gin Glu Asp Gly Arg Gly Val Gin Ala Leu Leu 

85 90 95 

Cys Thr Gin Arg Pro Pro Ser Gin He Trp Asp Gly Pro Val Gly Tyr 

100 105 110 

Phe Thr Tyr Leu Phe Tyr Leu Ala Lys Tyr Trp Glu Leu Val Asp Thr 
115 120 125 

Val lie Leu Ala Leu Arg Gin Lys Pro Thr He Pro Leu His Val Tyr 
130 135 140 

His His Ala Val Met Leu Phe He Val Trp Ser Trp Phe Ala His Pro 
145 150 155 160 

Trp Leu Glu Gly Ser Trp Trp Cys Ser Leu Val Asn Ser Phe He His 

165 170 175 

Thr Val Met Tyr Ser Tyr Tyr Thr Leu Thr Val Val Gly He Asn Pro 

180 185 190 

Trp Trp Lys Lys Trp Met Thr Thr Met Gin He He Gin Phe He Thr 
195 .200 205 

Gly Cys Val Tyr Val Thr Ala Phe Phe Gly Leu Tyr Tyr Ala Gly Ala 
210 215 220 

Gly Cys Thr Ser Asn Val Tyr Thr Ala Trp Phe Ser Met Gly Val Asn 
225 230 235 240 

Leu Ser Phe Leu Trp Leu Phe Ala Leu. Phe Phe Arg Arg Ser Tyr Ser 

245 250 255 

Lys Pro Ser Arg Lys Glu 





260 . 


<210> 


135 


<211> 


897 


<212> 


DNA 


<213> 


Arabidopsis tlialiana 


<220> 




<221> 


CDS 


<222> 


(1) . , (897) 


<223> 


Del ta- 5 -Elongase 


<400> 


135 



atg gca tot gtt tac tec acc eta acc tac tgg etc gte eac cac ece 48 
Met Ala Ser Val Tyr Ser Thr Leu Thr Tyr Trp Leu Val His His Pro 
.1 5 . 10 15 
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tac att gcc aac ttc acg tgg acc gaa ggt gaa aca eta ggc tec acc 96 
Tyr lie Ala Asn Phe Thr Trp "Kir GXu Gly Glu Thr Leu Gly Ser Thr 

20 25 30 

gtt ttc ttt gtc ttt gtc gtc gtc tec ctt tac etc tec gcc aca ttc 144 
Val Phe Phe Val Phe Val Val Val Ser Leu Tyr Leu Ser Ala Thr Phe 
35 40 45 

etc etc cga tac acc gtc gat tea etc ccc aca etc ggt ccc cgc att 192 
Leu Leu Arg Tyr Thr Val Asp Ser Leu Pro Thr Leu Gly Pro Arg lie 
50 55 60 

etc aaa cea ate aca gee gtt cae age etc att etc ttc etc etc tec 240 
Leu Lys Pro He Thr AlSi Val His Ser Leu He Leu Phe Leu Leu Ser 
65 70 75 80 

tta acc atg gcc gtt ggt tgc act etc tec eta ate tet tec teg gac 288 
Leu Thr Met Ala Val Gly Cys Thr Leu Ser Leu He Ser Ser Ser Asp 

85 90 95 

ccg aag gcg cgt etc ttc gac gcc gtt tgt ttc ccc etc gac gtg aaa 336 
Pro Lys Ala Arg Leu Phe Asp Ala Val Cys Phe Pro Leu Asp Val Lys 

100 105 110 



ect aag gga ccg ctt ttc ttt tgg get caa gtc ttt tac etc teg aag 
Pro Lys Gly Pro Leu Phe Phe Trp Ala Gin Val Phe Tyr Leu Ser Lys 
115 120 125 

ate ctt gag ttc gta gac aca ctt etc ate ata etc aac aaa tea ate 
He Leu- Glu Phe Val Asp Thr Leu Leu He He Leu Asn Lys Ser He 
130 135 140 

caa egg etc teg ttc etc eac gtc tac cac cac gea acg gtt gtg att 
Gin Arg Leu Ser Phe Leu His Val Tyr His His Ala Thr Val Val He 
145 150 155 160 

ttg tgc tac etc tgg tta cga aca cgt caa teg atg ttt cct gtt ggg 
Leu Cys Tyr Leu Trp Leu Arg Thr Arg Gin Ser Met Phe Pro Val Gly 

165 170 175 

etc gtg ttg aac teg acg gtc eat gtg att atg tac ggg tac tat ttc 
Leu Val Leu Asn Ser Thr Val His Val He Met Tyr Gly Tyr Tyr Phe 

180 185 190 

etc tgc get ate gga teg agg ccc aag tgg aag aag ttg gtg acg aat 
Leu Cys Ala He Gly Ser Arg Pro Lys Trp Lys Lys Leu Val Thr Asn 
195" 200 205 

ttt caa atg gtt cag ttt get ttc ggc atg ggg tta gga gcc get tgg 
Phe Gin Met Val Gin Phe Ala Phe Gly Met Gly Leu Gly Ala Ala Trp 
210 215 220 

atg etc cca gag eat tat ttc ggg teg ggt tgc gcc ggg att tgg aca 
Met Leu Pro Glu His Tyr Phe Gly Ser Gly Cys Ala Gly He Trp Thr 
225 230 235 240 

gtt tat ttc aat ggt gtg ttt act get tct eta ttg get etc ttc tac 
Val Tyr Phe Asn Gly Val Phe Thr Ala Ser Leu Leu Ala Leu Phe Tyr 

245 250 255 



384 



432 



480 



528 



576 



624 



672 



720 



768 



aac ttc cac tec aag aac tat gag aag act aca acg teg ect ttg tat 816 

Asn Phe His Ser Lys Asn Tyr Glu Lys Thr Thr Thr Ser Pro Leu Tyr 

260 265 270 

aag ate gaa tec ttt ata ttt att cac gga gag agg tgg gea aat aaa 864 

Lys He Glu Ser Phe He Phe He His Gly Glu Arg Trp Ala Asn Lys 

275 280 285 
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196 



gcg att aca tta ttt tec aag aaa aac gat taa 
Ala lie Thr Leu Ptie Ser Lys Lys Asn Aep 
290 295 
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897 



<2l6> 136 

<211> 298 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 136 

Met Ala Ser Val Tyr Ser Thr Leu Thr Tyr Trp Leu Val His His Pro 
1 .5 10 15 



Tyr lie Ala Asn Phe Thr Trp Thr Glu Gly Glu Thr Leu Gly Ser Thr 

20 25 30 



Val Phe Phe Val Phe Val Val Val Ser Leu Tyr Leu Ser Ala Thr Phe 
35 40 45 



Leu Leu Arg Tyr Thr Val Asp Ser Leu Pro Thr Leu Gly Pro Arg lie 
50 .55 60 



Leu Lys Pro lie Thr Ala Val His Ser Leu lie Leu Phe Leu Leu Ser 
65 70 75 80 



Leu Thr Met Ala Val Gly Cys Thr Leu Ser Leu He Ser Ser Ser Asp 

85 - 90 95 



Pro Lys Ala Arg Leu Phe Asp Ala Val Cys Phe Pro Leu Asp Val Lys 

100 105 110 



Pro Lys Gly Pro Leu Phe Phe Trp Ala Gin Val Phe Tyr Leu Ser Lys 
115 120 125 



He Leu Glu Phe Val Asp Thr Leu Leu He He Leu Asn Lys Ser He 
130 135 140 



Gin Arg Leu Ser Phe Leu His Val Tyr His His Ala Thr Val Val He 

145 150 155 160 

Leu Cys Tyr Leu Trp Leu Arg Thr Arg Gin Ser Met Phe Pro Val Gly 

165 170 175 



Leu Val Leu Asn Ser Thr Val His Val lie Met Tyr Gly Tyr Tyr Phe 

180 185 190 



Leu Cys Ala He Gly Ser Arg Pro Lys Trp Lys hys Leu Val Thr Asn 
195 200 205 



Phe Gin Met Val Gin Phe Ala Phe Gly Met Gly Leu Gly Ala Ala Trp 
210 215 220 
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Met Leu Pro Glu His Tyr Phe Gly Ser Gly Cys Ala Gly He Trp Thr 
225 230 235 240 



Val Tyr Phe Asn Gly Val Phe Thr Ala Ser Leu Leu Ala Leu Phe Tyr 

245 250 255 



Asn Phe His Ser Lys Asn Tyr Glu Lys Thr Thr Thr Ser Pro Leu Tyr 

260 265 270 



Lys He Glu Ser Phe He Phe He His Gly Glu Arg Trp Ala Asn Lys 
275 280 285 



Ala He Thr Leu Phe Ser Lys Lys Asn Asp 
290 295 



<210> 137 

<211> 837 

<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(837) 

<223> Delta-5-Elong-ase 

<400> 137 

atg gca tea att tac tec tct tta acc tac tgg etc gtt aac cac ccc 48 

Met Ala Ser He Tyr Ser Ser Leu Thr Tyr Trp Leu Val Asn His Pro 
15 10 15 

tac ate tec aat ttt act tgg ate gaa ggt gaa acc eta ggc tec acc 96 
Tyr He Ser Asn Phe Thr Trp He Glu Gly Glu Thr Leu Gly Ser Thr 

20 25 30 



gtc ttt ttc gta tec gtc gta gtc tee gtt tac etc tec gee aeg tte 
Val Phe Phe Val Ser Val Val Val Ser Val Tyr Leu Ser Ala Thr Phe 



144 

r Ala Thr Phe 

35 40 45 



etc etc ega tec gcc ate gat tea etc cca tea etc agt cca cgt ate 
Leu Leu Arg Ser Ala He Asp Ser Leu Pro Ser Leu Ser Pro Arg He 
50 55 60 

etc aaa ccg ate aca gcc gtc cac age eta ate etc tgt etc etc tec 
Leu Lys Pro He Thr Ala Val His Ser Leu He Leu Cys Leu Leu Ser 
65 70 75 80 

tta gtc atg gcc gtc ggt tgc act etc tea ata acc tea tct cac gcg 
Leu Val Met Ala Val Gly Cys Thr Leu Ser He Thr Ser Ser His Ala 

85 90 

tct tea gat ccg atg gcg cgt ttc ctt cac gcg att tgc ttt ccc gtc 
Ser Ser Asp Pro Met Ala Arg Phe Leu His Ala He Cys Phe Pro Val 

100 105 110 

gae gtt aaa cct aac gga ccg ctt ttc ttc tgg get caa gtc ttc tac 
Asp Val Lys Pro Asn Gly Pro Leu Phe Phe Trp Ala Gin Val Phe Tyr 
115 120 125 



192 



240 



288 



336 



384 



etc teg aag ate etc gag ttc gga gae aeg ate etc ate ata etc ggc 
Leu Ser Lys He Leu Glu Phe Gly Asp Thr He Leu He He Leu Gly 
130 135 140 



432 
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aaa tea ate caa egg eta tec tte etc cae gtg tac cac cac geg acg 480 
Ijys Ser lie Gin Arg Leu Ser Phe Leu His Val Tyr His His Ala Thr 
145 150 155 160 

gtt gtg gte atg tgt tat etc tgg etc cga act cgc caa teg atg ttt 528 
Val Val Val Met Cys Tyr Leu Trp Leu Arg Thr Arg Gin Ser Met Phe 

165 170 175 

ccg att gcg etc gtg acg aat teg acg gta cac gte ate atg tac ggt 576 
Pro Xle Ala Leu Val Thr Asn Ser Thr Val His Val lie Met Tyr Gly 

180 185 190 

tac tac ttc etc tge gcc gtt gga teg agg ccc aag tgg aag aga ttg 624 
Tyr Tyr Phe ieu Cys Ala Val Gly Ser Arg Pro Lys Trp Lys Arg Leu 
195 200 205 

gtg acg gat tgt cag att gtt cag ttt gtt ttc agt tte ggg tta tec 672 
Val Thr Asp Cys Gin lie Val Gin Phe Val Phe Ser Phe Gly Leu Ser 
210 215 220 

ggt tgg atg etc cga gag cac tta ttc ggg teg ggt tgc acc ggg att; 720 
Gly Trp Met Leu Arg Glu His Leu Phe Gly Ser Gly Cys Thr Gly lie 
225 230 235 240 

tgg gga tgg tgt ttc aac get gca ttt aat get tct ctt ttg get etc 768 
Trp Gly Trp Cys Phe Asn Ala Ala Phe Asn Ala Ser Leu Leu Ala Leu . 

245 250 255 

ttt tec aac ttc cat tea aag aat tat gte aag aag eca acg aga gag 816 
Phe Ser Asn Phe His Ser Lys Asn Tyr Val Lys Lys Pro Thr Arg Glu 

260 265 270 

g-at ggc aaa aaa age gat tag 837 
Asp Gly Lys Lys Ser Asp 
275 

<210> 138 

<2li> 278 

<212> PRT 

<213> Arabidcpsis thaliana 

<400> 138 

Met Ala Ser He Tyr Ser Ser Leu Thr Tyr Trp Leu Val Asn His Pro . 
1 5 10 ^ 15 

Tyr He Ser Asn Phe Thr Trp He Glu Gly Glu Thr Leu Gly Ser Thr 

20 25 30 

Val Phe Phe Val Ser Val Val Val Ser Val Tyr Leu Ser Ala Thr Phe 
35 40 45 

Leu Leu Arg Ser Ala He Asp Ser Leu Pro Ser Leu Ser Pro Arg He 

50 55 . 60 

Leu Lys Pro He Thr Ala Val His Ser Leu He Leu Cys Leu Leu Ser 
65 70 75 .80 

Leu Val Met Ala Val Gly Cys Thr Leu Ser He Thr Ser Ser His Ala 

85 90 95 



wo 2005/012316 PCT/EP2004/007957 

199 

Ser Ser Asp Pro Met Ala Arg Phe Leu His Ala lie Cys Phe Pro Val 

100 105 110 



Asp Val Lys Pro Asn Gly Pro Leu Phe Phe Trp Ala Gin Val Phe Tyr 
lis 120 12S 

Leu Ser Lys lie Leu Glu Phe Gly Asp Thr lie Leu lie He Leu Gly 
130 135 140 

Lys Ser lie Gin Arg Leu Ser Phe Leu His Val Tyr His His Ala Thr 
145 150 155 160 

Val Val Val Met Cys Tyr Leu Trp Leu Arg Thr Arg Gin Ser Met Phe 

165 170 175 

Pro He Ala Leu Val Thr Asn Ser Thr Val His Val He Met Tyr Gly 

180 185 190 



Tyr Tyr Phe Leu Cys Ala Val Gly Ser Arg Pro Lys Trp Lys Arg Leu 
195 200 205 



Val Thr Asp Cys Gin He Val Gin Phe Val Phe Ser Phe Gly Leu Ser 
210 . 215 220 



Gly Trp Met Leu Arg Glu His Leu Phe Gly Ser Gly Cys Thr Gly He 
225 230 235 240 



Trp Gly Trp Cys Phe Asn Ala Ala Phe Asn Ala Ser Leu Leu Ala Leu 

245 ' 250 255 

Phe Ser Asn Phe His Ser Lys Asn Tyr Val Lys Lys Pro Thr Arg Glu 

260 265 270 

Asp Gly Lys Lys Ser Asp 
275 



<210> 139 

<211> 6 

<212> PRT 

< 2 1 3 > Konsensus 

<220> 

<221> MISC_FEATURE 

<222> (1)..<6) 

<223> Xaa in der Position 3 und 4 in der Sequenz hat die m Tabelle A w 
iedergegebene Bedeutung - 



<400> 139 

Leu His Xaa Xaa His His, 
1 5 



<210> 140 
<211> 8 
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<212> PRT 
<213> Konsensus 

<220> 

<221> MISC_FEATURE 
<222> {1)..(8) 

<223> Xaa an der Position 2, 3, 5 und 6 in der Sequenz hat die in Tabel 
le A wiedergegebene Bedeutung. 

<400> 140 

Thr Xaa Xaa Gin Xaa Xaa Gin Phe 
1.5 



<210> 141 

<211> 6 

<212> PRT 

<213> Konsensus 

<220> 

<221> MISC_FEATURE 

<222> (1).,(6) 

<223> Xaa an Postion 3 in der Sequenz hat die in Tabelle A wiedergegebe 
ne Bedeutung. 



<400> 141 

Asp Thr Xaa Phe Met Val 
1 5 



<210> 142 
<211> 8 . 
<212> PRT 
<213> ' Konsensus 

<220> 

<221> MISC_FEATURE 
<222> (1) . . (8) 

<223> Xaa an Postion 5 und 6 in der Sequenz hat die in Teibelle A wieder 
gegebene Bedeutung. 



<400> 142 

Thr Gin Ala Gin Xaa Xaa Gin Phe 
1 5 



<210> 


143 


<211> 


60 


<212> 


DSHA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (60) 


<223> 




<400> 


. 143 



gtcgacccgc ggactagtgg gccctctaga cccgggggat ccggatctgc tggctatgaa 60 
<210> 144 
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201 



<211> 


60 


^ A X A ^ 




<213> 


Primer 


<220> 




<22l> 


misc_f eature 


<222> 


(1) ..(60) 


<223> 




<400> 


144 


gtcgacccgc ggactagtigg 


<210> 


145 


<211> 


36 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . <36) 


<223> 





60 



<400> 145 

ggtaccacat aatgtgcgtg gagacggaaa acaacg 36 
<210> 146 



<211> 


33 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc^f eature 


<222> 


(1) . . (33) 


<223> 




<400> 


146 


ctcgagttac gccgtctttc 


<210> 


147 


<211> 


24 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (24) 


<223> 




<400> 


147 


gcggccgctt acgtggactt 


<210> 


148 


<211> 


24 


<212> 


DNA 


<213> 


Primer 



33 



24 



<220> 

<221> misc_f eature 

<222> (1)..(24) 
<223> 
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<400> 148 

gcggccgcat ggcgacgaag gagg 24 

<210> 149 

<211> 25 . 

<212> DNA 

<213> Primer 

<220> 

<221> misc_f eature 

<222> (1). .(25) 
<223> 



<400> 149 

taagcttaca tggcgacgaa ggagg 25 

<210> 150 
<211> .24 
<212> DNA 
<213> Primer 

<2-20> 

<221> misc_feature 

<222> <1)..(24) 
<223> 



<400> 150 

tggatccact tacgtggact tggt 24 



<210> 


151 


<211> 


60 


<212> 


DNA 


<213> 


. Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (60) 


<223> 




<400> 


151 



gtcgacccgc ggactagtgg gccctctaga cccgggggat ccggatctgc tggctatgaa 6.0 



<210> 


152 


<211> 


31 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


raisc_f eature 


<222> 


(1) ..(31) 


<223> 




<400> 


152 



gcggccgcac catgtgctca ccaccgccgti c 



<210> 153 
<211> 26 



wo 2005/012316 
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<220> 

<221> mis cofeature 

<222> (1)..(26) 
<223> 



<400> 153 

gcggccgcct acatggcacc agtaac 



<210> 


154 


<211> 


31 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


mis cofeature 


<222> 


(1) . . (31) 


<223> 




<400> 


154 



gcggccgcac catgtgctca tcaccgccgt c 



<210> 155 

<211> 26 

<212> DNA 

<213> Primer 

<220> 

<221> misc^feature 

<222> (1)..(26) 
<223> 



<400> 155 

gcggccgcct acatggcacc agtaac 



<210> 


156 


<211> 


31 . 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc^f eature 


<222> 


(1) . • (31) 


<223> 





<400> 156 

gcggccgcac catggacgcc tacaacgctg c 



<210> 157 

<211> 27 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> {1)..(27) 
<223> 
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<400> 157 

gcggccgcct aagcactctt cttcttt 27 

<210> 158 

<211> 23 

<212> DNA 

<213> Primer 

<220> 

<221> misc^f eature 

<222> (1) . . (23) 
<223> 



<400> 158 

accatgtgct caccaccgcc gtc 23 

<210> 159 

<211> 18 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> (1) , . (18) . 
<223> 



<400> 159 

ctacatggca ccagtaac ^® 

<210> 160 

<211> 23 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> (1)..(23) 
<223> 



<400> 160 

accatgtgct catcaccgcc gtc 



<210> 161 

<211> 18 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> (1)..(18) 
<223> 



<400> 161 
ctacatggca ccagtaac 



<210> 162 
<211> 23 
<212> DNA 
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<220> 

<221> misc_feature 

<222> (1) . . (23) 
<223> 



<400> 162 

accatggacg cctacaacgc tgc 23 

<210> 163 

<211> 19 

<212> DNA 

<213> Primer 

<220> 



<221> 


mis cofeature 


<222> 


(1) . . (19) 


<223> 




<400> 


163 


ctaagcactc ttcttcttt 


<210> 


164 


<211> 


60 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc^f eature 


<222> 


(1) . . (60) 


<223> 




<400> 


164 


gtcgacccgc ggactagtgg 


<210> 


165 


<211> 


60 


<212> 


DNA 



19 



60 



<213> Primer 
<220> 

<221> misc_f eature 

<222> (1)..(60) 
<223> 

<400> 165 

gtcgacccgc ggactagtgg gccctctaga cccgggggat ccggatctgc tggctatgaa 60 

<210> 166 

<211> 29 

<212> DNA 

<213> Primer 

<220> 

<221> misc_feature 

<222> (1)..(29) 
<223> 
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<400> 166 

gcggccgcat aatgacgagc aacatgagc 29 



<210> 167 

<211> 29 

<212> DNA 

<213> Primer 

<220> 

<221> misc.f eature 

<222> {1)..<29) 
<223> 



<400> 167 

gcggccgctt aggccgactt ggccttggg 29 

<210> 168 

<211> 34 

<212> DNA 

<213> Primer 

<220> 

<221> misc^feature 

<222> (1) . . (34) 
<223> 



<400> 168 

gcggccgcac catggacgtc gtcgagcagc aatg 



<210> 


169 


<211> 


36 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


mi s c^f ea t ur e 


<222> 


(1) . . (36) 


<223> 





<400> 169 

gcggccgctt agatggtctt ctgcttcttg ggcgcc 36 



<210> 


170 


<211> 


23 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc^f eature 


<222> 


(1) . . (23) ■ 


<223> 





<400> 170 

gacataatga cgagcaacat gag .23 

<210> 171 

<211> 25 

<212> DNA 

<213> Primer 



wo 2005/012316 



<220> 

<221> misc_f eature 

<222> <1)..(25) 
<223> 



<400> 171 

cggcttaggc cgacttggcc 
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25 



<210> 


172 


<211> 


30 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


mi sc_£ea t:\ir e 


<222> 


(1) - . (30) 


<223> 




<400> 


172 



agacataatg gacgtcgtcg agcagcaatg 30 



<210> 


173 


<211> 


28 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_feature 


<222> 


(1) . • (28) 


<223> 




<400> 


173 



ttagatggtc ttctgcttct tgggcgcc 28 



<210> 174 

<211> 60 

<212> DMA 

<213> Primer 

<220> 

<221> misc.feature 

<222> (1)..{60) 
<223> 



<400> 174 

gtcgacccgc ggactagtgg gccctctaga cccgggggat ccggatctgc tggctatgaa 60 



<210> 


175 


<211> 


29 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_£eat\ire 


<222> 


(1) . - (29) 


<223> 





<400> 175 
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29 



<210> 


176 


<211> 


32 


<212> 


DKA 


<213> 


Primer 


<220> 




<221> 


mis cofeature 


<222> 


(1) . . (32) 


<223> 





<400> 176 

gcggccgctt atgtcttctt gctcttcctg tt 32 



<210> 


177 


<2il> 


26 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (26) 


<223> 





<400> 177 

gcggccgcat aatggagact tttaat: 



<210> 178 

<211> 28 

<212> DNA 

<213> Primer 

<220> 

<221> misc_f eature 

<222> (1)..(28) 

<223> . 



<400> 178 

gcggccgctc agtcccccct cactttcc 



<210> 


17.9 


<211> 


29 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


mis cofeature 


<222> 


(1) . * (29) 


<223> 




<400> 


179 



aagcttacat aatggcttca acatggcaa 



<210> 180 

<211> 30 

<212> DNA 

<213> Primer 
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<220> 

<221> misc_feature 

<222> (1)..(30) 
<223> 



<400> 180 

ggatccttat gtcttcttgc tcttcctgtt 30 



<210> 181 

<211> 26 

<212> DNA 

<213> Primer 



<210> 182 

<211> 27 

<212> DNA 

<213> Primer 

<220> 

<221> misc.featiure 

<222> (1).,(27) 
<223> 



<400> 182 

ggatccttca gtcccccctc actttcc 27 



<210> 183 

<211> 993 

<212> DNA 

<213> Phaeodactylum tricomutum 
<220> 

<221> CDS 

<222> (103) . . (939) 

<223> Delta-6-Elongase 



<400> 183 

ggtcttttgt ggtagctatc gtcatcacac gcaggtcgtt gctcactatc gtgatccgta 60 
tattgaccgt gcacttgtgt aaaacagaga tatttcaaga gt atg atg gta cct 114 



<220> 
<221> 
<222> 
<223> 



misc_feat\are 
(1) . . (26) 



<400> 181 

aagcttacat aatggagact tttaat 



26 



Met Met Val Pro 
1 



tea agt tat gac gag tat ate gtc atg gtc aac gac ctt 
Ser Ser Tyr Asp Glu Tyr lie Val Met Val Asn Asp Leu 
.5 10 15 



ggc gac tct 
Gly Asp Ser 



162 



20 



att ctg age tgg gcc gac cct gat cac tat cgt gga cat 
He Leu Ser Trp Ala Asp Pro Asp His Tyr Arg Gly His 

25 30 



acc gag gga 
Thr Glu Gly 
35 



210 



tgg gag ttc act gac ttt tct get get ttt age att gcc 
Trp Glu Phe Thr Asp Phe Ser Aia Ala Phe Ser lie Ala 



gtc gcg tac 
Val Ala Tyr 



258 
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40 45 50 

etc ctg ttt gtc ttt gtt gga tct etc att atg agt atg gga gtc ccc 306 
Leu Leu Phe Val Phe Val Gly Ser Leu lie Met Ser Met Gly Val Pro 
55 60 65 

gca att gac cct tat ccg etc aag ttt gtc tac aat gtt tea cag att 354 
Ala He Asp Pro Tyr Pro Leu Lya Phe Val Tyr Asn Val Ser Gin He 
70 75 .80 

atg ctt tgt get tac atg acc att gaa gcc agt ctt eta get tat cgt 402 
Met Leu Cys Ala Tyr Met Thr He Glu Ala Ser Leu Leu Ala Tyr Arg 
85 • 90 95 100 

aac ggc tac aca ttc tgg cct tgc aac gat tgg gac ttt gaa aag ccg 450 
Asn Gly Tyr Thr Phe Trp Pro Cys Asn Asp Trp Asp Phe Glu Lys Pro 

105 . 110 lis 

cct ate get aag etc etc tgg etc ttt tac gtt tec aaa att tgg gat 498 
Pro He Ala Lys Leu Leu Trp Leu Phe Tyr Val Ser Lys He Trp Asp 

120 . 125 130 . 

ttt tgg gac acc ate ttt att gtt etc ggg aag aag tgg cgt eaa ctt 546 
Phe Trp Asp Thr He Phe He Val Leu Gly Lys Lys Trp Arg Gin Leu 
135 140 145 

tec ttc ctg cac gtc tac cat cac acc acc ate ttt etc ttc tac tgg 594 
Ser Phe Leu His Val Tyr His His Thr Thr. 'He Phe Leu Phe Tyr Trp 
150 155 160 

ttg aat gca cat gta aac ttt gat ggt gat att ttc etc acc ate gtc 642 
Leu Asn Ala His Val Asn Phe Asp Gly Asp He Phe Leu Thr He Val 
165 170 175 180 

ttg aac ggt ttc ate cac acc gtc atg tac aeg tac tac ttc att tgc 690 

Leu Asn Gly Phe He His Thr Val Met Tyr Thr Tyr Tyr Phe He Cys 

185 190 195 

* 

atg cac acc aag gtc cea gag acc ggc aaa tec ttg ccc att tgg tgg 738 

Met His Thr Lys Val Pro Glu Thr Gly Lys Ser Leu Pro He Trp Trp 

200 205 210 

aaa tct agt ttg aca age atg cag ctg gtg cag ttc ate aeg atg atg 786 
Lys Ser Ser Leu Thr Ser Met Gin Leu Val Gin Phe He Thr Met Met 

215 220 . 225 

aeg cag get ate atg ate ttg tac aag ggc tgt get get ccc cat age 834 
Thr Gin Ala He Met He Leu Tyr Lys Gly Cys Ala Ala Pro His Ser 
230 . 235 240 

egg gtg gtg aca teg tac ttg gtt tac att ttg teg etc ttt att ttg 882 
Arg Val Val Thr Ser Tyr Leu Val Tyr He Leu Ser Leu Phe He Leu . . 

245 250 255 260 

ttc gcc cag ttc ttt gtc age tea tac etc aag ccg aag aag aag aag '930 
Phe Ala Gin Phe Phe Val Ser Ser Tyr Leu Lys Pro Lys Lys Lys Lys 

265 270 275 

aca get taa gcgaaatttg ggtctacgtt aaaacaatta cgttacaaaa 979 
Thr Ala 



aaaaaaaaaa aaaa 993 



<210> 184 
<211> 278 
<212> PRT 
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<213> Phaeodactylum tricornutum 
<400> 184 

Met Met Val Pro Ser Ser Tyr Asp Glu Tyr lie Val Met Val Asn Asp 
15 10 15 

Leu Gly Asp Ser lie Leu Ser Trp Ala Asp Pro Asp His Tyr Arg Gly 

20 25 30 

His Thr Glu Gly Trp Glu Phe Thr Asp Phe Ser Ala Ala Phe Ser He 
35 40 45 

Ala Val Ala Tyr Leu Leu Phe Val Phe Val Gly Ser Leu He Met Ser 
50 55 60 

Met Gly Val Pro Ala He Asp Pro Tyr Pro Leu Lys Phe Val Tyr Asn 
65 70 75 80 

Val Ser Gin He Met Leu Cys Ala Tyr Met Thr He Glu Ala Ser Leu 

85 90 95 

Leu Ala Tyr Arg Asn Gly Tyr Thr Phe Trp Pro Cys Asn Asp Trp Asp 

100 105 110 

Phe Glu Lys Pro Pro He Ala Lys Leu Leu Trp Leu Phe Tyr Val Ser 
115 120 125 

Lys He Trp Asp Phe Trp Asp Tiir He Phe He Val Leu Gly Lys Lys 
130 135 140 

Trp Arg Gin Leu Ser Phe Leu His Val Tyr His His Thr Thr He Phe 
145 150 155 160 

Leu Phe Tyr Trp Leu Asn Ala His Val Asn Phe Asp Gly Asp He Phe 

165 170 175 

Leu Thr He Val Leu Asn Gly Phe He His Thr Val Met Tyr Thr Tyr 

180 185 190 

Tyr Phe He Cys Met His Thr Lys Val Pro Glu Thr Gly Lys Ser Leu 
195 200 205 



Pro He Trp Trp Lys Ser Ser Leu Thr Ser Met Gin Leu Val Gin Phe 
210 215 220 

He Thr Met Met Thr Gin Ala He Met He Leu Tyr Lys Gly Cys Ala 
225 230 235 240 



Ala Pro His Ser Arg Val Val Thr Ser Tyr Leu Val Tyr He Leu Ser 

245 250 255 
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Leu Phe lie Leu Phe Ala Gin Phe Phe Val Ser Ser Tyr Leu Lys Pro 

260 265 270 

» * . * ' 

Lys Lys Lys Lys Thr Ala 
275 



<210> 


185 


<211> 


20 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


{1)..(20) 


<223> 


N in den Positionen 


<400> 


185 


aanctuctut ggctuttnta 


<210> 


186 


<211> 


23 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . {23). 



20 



<223> N in den Positionen 3 und 15 bedeutet C oder T. N in den Position 
en 9, 12 wind 21 bedeutet A oder G. 



<400> 


186 


gantguacna 


<210> 


187 


<211> 


446 


<212> 


DMA 


<213> 


PGR- 


<220> 




<221> 


misc. 


<222> 


(1) . 


<223> 


PGR- 


<400> 


187 



23 



aagctcctct ggctctttta cgtttccaaa atttgggatt tttgggacac catctttatt 60 

gttctcggga agaagtggcg tcaactttcc ttcctgcacg tctaccatca caccaccatc 120 

tttctcttct . actggttgaa tgcacatgta aactttgatg gtgatatttt cctcaccatc 180 

gtcttgaacg gtttcatcca caccgtcatg tacacgtact acttcatttg catgcacacc 240 

aaggtcccag agaccggcaa atccttgccc atttggtgga aatctagttt gacaagcatg 300 

cagctggtgc agttcatcac gatgatgacg caggctatca tgatcttgta caagggctgt 360 

gctgctcccc atagccgggt ggtgacatcg tacttggttt acattttgtc gctctttatt 420 

ttgttcgccc agttctttgt cagctc 446 
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<210> 


188 


<211> 


30 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc^feature 


<222> 


(1) . - (30) 


<223> 





<400> 188 3Q 
gcggccgcac ataatgatgg taccttcaag 



<210> 


189 


<211> 


22 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc«.feature 


<222> 


(1) . . (22) 


<223> 




<4Q0> 


189 


gaagacagct taatagacta 


<210> 


190 


<211> 


31 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (31) 


<223> 





22 



<400> 190 21 
gcggccgcac catgatggta ccttcaagtt a 



<210> 


191 


<211> 


24 


<212> 


DNA 


<213> 


Primer 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (24) 


<223> 




<4QQ> 


191 


gaagacagct taataggcgg 


<210> 


192 


<211> 


859 


<212> 


DNA 


<213> 


PCR-Produkt 


<400> 


192 



24 



60 
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CC CC^g^Cy cLC 


t^C &a u w i»y ci 


iJ^M* Wyy^w Vitrei 


r^cct era tcac 

^^^^^^ w^g wfc^* 


tiatcorCaaac 


ataccgaggg 


120 


a. Cv^g^gag u CC 


9 <^ ^ ^9 t* 4" 1* 

ciccgcic u u 


f t* frr* t" nf* 1" t* ^ 
w w w i» w 


t" a err* a. t tCTC C 


atlCcrcQtiacc 


tcctgtttgt 


X80 


«a 4_ 4« >v 4- ^ 

c c c cg^ u cg^Gf a. 


fr* 4* ^« 4* A ^% 


ugag uggg 


a rr H f f Cf <^ a 


aktcraccctt 


atccgctcaa 


240 


gcccgcccac 


4 ^ ^ 4* ^ 49L 

aacgccucac- 


aga ^ ugc u 


t- f"rrt" rrr*'^ t"ac 


atcraccatitcr 


aagc cagtic t 


300 


tctagcttiat 


cgcaacggct: 


acacaccccg 


/*T/^ ^ t* a a ^ 
gC C U ugCcLCLvx 


rta i" t" cfQcracfc 
^ a i»y y y **v» ii* 


ttcraaaacrcc 


360 


gcccaccgcc 


aagc ccc cc c 


«^<"r/*i /*! 4~ ^ t** ^ a 

ggcuci>&uucL 


1^ ^ L> W (a W CK*g- 


atttcTcrcatt 

W W W *J3 2<J w %v 


tttgggacac 


420 


caccccuacu 


guccucggga 




fcnaac tfctcc 


ttcctgcacg 


tctaccatca 


480 


caccaccacc 


CuCCuCuCCu 


accgg w^gcia 


trrr^af afccrta 


aactttgatg 


gtgatatttt 


. 540 


4* ^Km ms^ 1% Am 

ccucaccacc 


#w ^ 4* 4* A #v 

gucuugaa.cg 


^ & ^ &^ci i» s» a 


(^acccrtcatcf 


tacacgtact 


acttcatttg 


600 


CcL wgccicacc 




a 0a. c c OCT c d.a^ J 




;;atttggtg[ga aatctagttt 


660 


gacaagcatg 


cagctggtgc 


agttcatcac 


gatgatgacg 


caggctatca 


tgatcttgta 
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